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TAPP  I Paper  and  Board  (6  times  per  year) 


Bursting  strength 
Tearing  strength 
Tensile  breaking  strength 
Elongation  to  break 
Tensile  energy  absorption 
Folding  endurance 
Stiffness 
Air  resistance 
Grammage 


Smoothness 

Surface  pick  strength 
K & N ink  absorption 
pH 

Opacity 

Blue  reflectance  (brightness) 
Specular  gloss,  75° 

Thickness 

Concora  (flat  crush) 

Ring  crush 


FKBG-API  Containerboard  (48  times  per  year) 

Mullen  burst  of  linerboard 
Concora  test  of  medium 

MCCA  Color  aad  Appearance  (4  times  per  year) 

Gloss  at  60° 

Color  and  color  difference 
Retroref iectivity 

Rubber  (4  cimes  per  year) 

Tensile  strength,  ultimate  elongation  and  tensile  stress 
Hardness 

Mooney  viscosity 
Vulcanization  properties 

ASTM  Textiles  (3  times  per  year) 

Flammability  (FF3-71  and  FF5-74) 

ASTM  Cement  (2  times  per  year) 

Chemical  (11  chemical  components) 

Physical  (8  characteristics) 

AASHTQ  Bituminous 

Asphalt  cement  (2  times  per  year) 

Cutbacks  (once  a year) 
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INTRCDUCTiaN 


Reports  56S  and  56G  comprise  the  second  set  o±  reports 
tor  the  78-79  program  year*  Participants  in  tests 
which  involve  strength  properties  o±  paper  will  receive 
only  the  S report;  those  in  tests  which  measure  other 
properties  will  receive  only  the  G report* 

Notes  and  comments  to  individual  laboratories  and  **Best 
Values"  applicable  to  a particular  method  are  given 
following  Table  i for  each  method*  See  page  4 of  this 
report  for  an  explanation  of  "Best  Values"*  Please  do 
not  confuse  these  Best  Values  with  provisional  values 
included  with  the  samples  to  detect  serious  discrepancie 
at  the  time  of  test* 


If  there  are  any  questions  on  the  notes,  the  analyses, 
or  the  reports  in  general,  contact  Robert  G*  Powell  or 
Jeffrey  Horllck  on  301/921-2946* 


NBS-TAPPI  Collaborative  Reference  Program 

Office  of  Testing  Laboratory  Evaluation  Technology 


January  26,  1979 


TAPPI-NBS  COLLABORATIVE  REFERENCE  PROGRAM 


BACKGROUND  AND  PURPOSE 

In  1969,  the  National  Bureau  of  Standards  and  the  Technical  Association  of  the  Pulp  and 
Paper  Industry  established  a collaborative  reference  program  to  provide  a participating 
laboratory  with  a means  to  check  periodically  the  level  and  uniformity  of  Its  testing  In 
comparison  with  that  of  other  laboratories. 

The  Interchange  of  paper  and  board  products  and  of  the  raw  materials  for  these  products 
requires  agreement  among  raw  material  suppliers,  paper  and  board  producers,  converters, 
distributors,  retailers,  commercial  testing  laboratories,  user  organizations  and  the 
ultimate  consumer  as  to  the  meaning  of  test  results,  an  agreement  that  cannot  be  achieved 
without  accurate  and  precise  testing.  This  program  Is  designed  to  help  assure  agreement. 

HOW  THE  PROGRAM  WORKS 

Participants  Select  the  Tests  In  which  they  wish  to  participate.  This  choice  Is  made  on 
joining  the  program,  but  additional  tests  may  be  added  at  any  time.  Also  new  participants 
may  enter  the  program  at  any  time. 

Test  Samples  are  Distributed  Bimonthly;  l.e.  every  2 months. 

Provisional  Values  are  Provided  with  the  Samples  for  one  or  both  of  the  test  levels,  depend- 
ing on  method.  The  provisional  values  permit  serious  discrepancies  to  be  detected  without 
delay.  (It  Is  left  to  the  discretion  of  the  laboratory  supervisor  as  to  whether  these 
values  should  be  known  to  the  operator.) 

Each  Participant  Tests  the  Samples,  following  Instructions  provided  for  each  test  method. 

The  full  check  on  a single  Instrument  should  normally  take  no  more  than  30  minutes.  The 
test  results  are  then  sent  to  NBS  for  analysis.  The  participant  Is  also  asked  to  report 
other  Information  relevant  to  an  accurate  analysis,  such  as  test  conditions  and  the  Instru- 
ments used. 

Industry  Means,  Best  Values  and  Other  Statistics  are  developed  from  the  data  by  NBS.  The 
best  values  are  estimates  based  on  a careful  examination  of  all  data,  both  current  and  past, 
with  special  attention  to  results  obtained  by  the  National  Bureau  of  Standards  and  other 
recognized  reference  laboratories  In  this  and  other  countries. 

A Quick  Report  Is  Prepared  for  each  participating  laboratory  reporting  data  on  time.  This 
report  shows  the  Industry  mean  values,  and  the  deviations  of  the  laboratory's  results  from 
these  values  for  each  test  method. 

A Longer  Summary  Report,  Showing  the  Data  from  all  Participants,  Is  also  prepared.  In 
the  summary  report,  of  which  this  report  Is  an  example,  each  laboratory  Is  Identified  by 
a code  number  so  that  the  Information  Is  maintained  on  a confidential  basis.  However, 
Instruments  are  Identified  by  type  so  participants  can  compare  their  results  with 
those  obtained  on  similar  Instruments  of  different  manufacture.  This  report  Includes 
test  averages,  best  values  and  standard  deviations  for  Individual  participants  and  for 
the  group  as  a whole.  A participant  should  be  able  to  readily  determine  the  level  and 
variability  of  his  results  In  comparison  with  those  of  the  other  laboratories. 

Repeatability  and  Reproducibility  Statements  such  as  Contained  In  ASTM,  TAPP I and  ISO 
Standards  are  Included  at  the  end  of  the  report.  Participants  can  check  their  perfor- 
mance level  against  the  precision  statement  given  In  the  test  method  or  specification. 
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Introduc  t Ion 

Description  of  Program 

Metric  Conversion  Table 

Key  to  Tables  and  Graphs 

10-1  Bursting  Strength  - Up  to  45  psl 

Bursting  Strength  - Up  to  45  psl.  Air  Clamps 
Bursting  Strength  - Up  to  100  psl 
Tearing  Strength  - Deep  Cutout 
Tearing  Strength  - No  Cutout 

Tensile  Breaking  Strength  - Packaging  Papers 
Tensile  Breaking  Strength  - Printing  Papers, 
Tensile  Breaking  Strength  - Printing  Papers, 
Tensile  Energy  Absorption  - Packaging  Papers 
Tensile  Energy  Absorption  - Printing  Papers 

28- 1  Elongation  to  Break  - Packaging  Papers 

29- 1  Elongation  to  Break  - Printing  Papers 

30- 1  Folding  Endurance,  MIT  type 

30-2  Folding  Endurance,  MIT  type,  log  (base  10) 
35-1  Stiffness,  Gurley 
Stiffness,  Taber 
Surface  Pick  Strength,  IGT 
Surface  Pick  Strength,  Wax 
Concora  (Flat  Crush) 

Ring  Crush 
Summary 

Diagram  of  Elmendorf  tear  testers,  deep  cutout  vs. 


10-2 

11-1 

15-1 

17-1 

19- 1 

20- 1 
20-2 

25- 1 

26- 1 


36-1 

49- 1 

50- 1 
91-1 
96-1 


CRE 

pendulum 


no  cutout 


Analyses  In  The  G Report 


40-1  Air  Resistance,  Gurley  611  type 

40- 2  Air  Resistance,  Sheffield  type 

41- 1  Air  Resistance,  Gurley  Mercury  type 

44- 1  Smoothness,  Parker  Prlntsurf 

45- 1  Smoothness,  Sheffield  type 
45-2  Smoothness,  Bekk  type 
47-1  Smoothness,  Bendtsen  type 

56- 1  K 4 N Ink  Absorption 

57- 1  pH,  Cold  Extraction 
57-2  pH,  Hot  Extraction 

60-1  Opacity,  White  (89%)  Backing 

60-2  Opacity,  Paper  Backing,  B & L type 

60-3  Opacity,  Paper  Backing,  Elrepho  type 

65-1  Blue  Reflectance  (Brightness),  Directional 

65-2  Blue  Reflectance,  Diffuse,  Elrepho  (Gloss  Trap) 

65-3  Blue  Reflectance,  Diffuse,  Elrepho  (No  Gloss  Trap) 

75-1  Specular  Gloss,  75  degree 

90-1  Thickness  (Caliper) 

95-1  Grammage  (Basis  Weight) 
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TABLE  OF  CONVERSION  FACTORS  TO  METRIC  (SI)  UNITS 


Physical 

Quantity 

To  Convert 
From 

To 

Multiply 

by 

Bursting  strength 

psi 

kPa 

6.895 

kg/cm^ 

kPa 

98.07 

bar 

kPa 

100.00 

Tearing  strength 

g 

mN 

9.807 

Tensile  strength 

lb/ in. 

kN/m 

.1751 

lb/0.5  in. 

kN/m 

.3502 

lb/15  mm 

kN/m 

.2965 

kg/15  mm 

I<JS/m 

.6538 

kg/25  mm 

kN/m 

.3923 

kg /mm 

kN/m 

9.807 

Tensile  energy  absorption 

ft-lb/ft^ 

J/m^ 

14.59 

in.-lb/in.^ 

J/m^ 

175.1 

kg-m/m^ 

CM 

e 

*-) 

9.807 

Bending  stiffness 

g.cm 

yN*m 

98.07 

Flat-crush  strength  (Concora) 

lb 

N 

4.448 

Ring-crush  (TAPPI) 

lb 

N 

4.448 

(ISO) 

lb/ 6. 00  in. 

kN/m 

0.0292 

Thickness 

mil 

ym 

25.40 
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KEY  TO  TABLES  AND  GRAPHS 


MEAN  - 

The  average  of  individual  TEST  DETERMINATIONS. 
The  number  of  TEST  DETERMINATIONS  in  the 
mean  is  given  in  the  upper  right  corner  of 
the  first  table  (TEST  D.)  and  again  at  the 
bottom  of  this  table. 

GRAND  MEAN  - 
(GR.  MEAN) 

The  average  of  the  individual  laboratory 
MEANS,  excluding  laboratories  flagged 
(see  column  F)  with  an  X, # , or  +.  The 
GRAND  MEAN  is  given  in  US  customary  units 
and,  where  applicable,  in  SI  metric  units. 

SD  OF  MEANS  - 
(SD  MEANS) 

The  standard  deviation  of  the  laboratory 
MEANS  about  the  GRAND  MEAN ; an  index  of  the 
among-laboratory  precision. 

DEV  - 

The  deviation  or  difference  of  the  laboratory 
MEAN  from  the  GRAND  MEAN. 

N.  DEV  - 

The  nonnal  deviate  or  ratio  of  the  DEV  to 
the  SD  OF  MEANS;  an  indication  of  the  degree 
of  divergence  of  the  laboratory  MEAN  from 
the  GRAND  MEAN.  A N.  DEV  of  more  than  2 
or  less  than  -2  may  indicate  that  the 
participant  is  not  following  the  procedure 
considered  standard  for  this  analysis. 

SDR  - 

The  standard  deviation  of  repeated  measirrements  ; 
that  is , of  individual  test  determinations 
about  their  MEAN. 

AVERAGE  SDR  - 

The  average  of  the  individual  laboratory 
SDR's;  an  index  of  the  within-laboratory 
precision  of  repeated  measvirements . 

R.  SDR  - 

The  relative  standard  deviation  of  repeated 
measurements ; that  is , the  ratio  of  the  SDR 
to  the  AVERAGE  SDR;  an  indication  of  the 
ability  of  a participant  to  repeat  his  measure- 
ments relative  to  the  average  ability.  The 
greater  the  nvunber  of  TEST  DETERMINATIONS  the 
closer  the  R.  SDR  should  be  to  unity.  If  R.  SDR 
is  outside  the  limits  given  below,  the  partici- 
pant may  not  be  following  the  procedure  considered 
standard  for  this  analysis: 
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No.  of  test 
Determinations 

Lower  limit 
for  R . SDR 

Upper  limit 
for  R.  SDR 

3 

0.09 

2.58 

5 

0.27 

2.06 

8 

o.lo 

l.TT 

10 

0.U6 

1.6t 

15 

0.56 

1.53 

20 

0.6l 

1.15 

25 

0.65 

1.39 

VAR  - Code  for  instrument  type  or  variation  in 

condition,  see  second  table. 

F - Flag,  with  following  meaning: 

+ - Excluded  from  grand  means  because  VAR 

non-standard  for  this  analysis 

# - Excluded  because  data  were  not  \inderstood  or 

becavise  of  a non-coded  variation  reported  by 
the  laboratory.  (See  NOTES  following  Table  1 
for  each  method . ) 

M - Excluded  because  data  for  one  sample  are 

missing 

X - Excluded  because  plotted  point  would  fall 

outside  of  the  99^  error  ellipse,  (see 
below  for  explanation  of  Graph) 

^ - Included  in  grand  means  but  plotted  point 

falls  outside  of  the  95%  error  ellipse. 

The  participant  should  take  this  as  a warning 
to  reexamine  his  testing  procedure 

S - Included  in  grand  mean  but  only  after 

omission  of  one  of  more  'wild'  values; 
that  is,  test  determinations  more  than  3 
times  AVERAGE  SDR  from  the  laboratory's 
MEAN.  Not  more  than  20%>  of  the  test  determination 
may  be  excluded  in  this  manner  without 
rejecting  the  laboratory. 

0 - Included  in  grand  mean  and  inside  95^  error 

ellipse. 

COORDINATES  - Distances  along  major  and  minor  axes  of 

error  ellipse.  If  special  additive  or 
conciirrent  model  of  the  measuring  process 
applies  to  this  method,  the  distance  along 
the  minor  axis  represents  the  random  error 
within  a laboratory  while  that  along  the 
major  axis  also  includes  a systematic 
laboratory  component  of  error. 
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95%  ELLIPSE  - 


AVG  R.  SDR  - 


Graph  - 


Lengths  of  the  major  and  minor  axes  of 
the 'ellipse  and  the  angle  that  the  major 
axis  makes  with  the  horizontal  axis. 

Average  of  the  R.  SDR  for  the  two  samples; 
an  indication  of  the  laboratory's  precision 
of  repeated  measurements. 

For  each  laboratory  the  MEAN  for  the  second 
sample  is  plotted  against  the  MEAN  for  the  first 
sample,  with  each  point  representing  a laboratory. 
The  horizontal  and  vertical  lines  are  the  GRAND 
MEANS.  The  dashed  line  is  drawn  at  45°. 

The  solid  sloping  line,  which  may  or  may  not 
lie  close  to  the  45°  line,  is  along  the  major 
axis  of  the  error  ellipse.  The  ellipse  is  drawn 
so  that  , on  the  average,  it  will  include  95%  ci 
the  points  representing  the  laboratories. 

Plotted  symbols  are  as  explained  above 
(under  F),  except  that  an  'S'  is  plotted  as 
an  'O'.  A participant  whose  plotted  point 
falls  outside  of  the  ellipse  should  carefully 
reexamine  the  testing  procedure  he  is 
following. 

The  graph  is  plotted  with  an  ellipse  when  there 
are  20  or  more  laboratories  in  the  analysis. 

When  there  are  10  through  19  laboratories  in 
the  analysis  the  graph  is  plotted  but  the  ellipse 
is  omitted.  When  there  are  fewer  than  10  labora- 
tories retained  in  the  analysis  the  graph  is  not 
plotted. 


The  International  System  of  Units  (SI)  is  used  on 
the  plots  wherever  possible  to  aid  participants 
in  familiarizing  themselves  with  SI.  Grand  means 
in  SI  units  are  given  at  the  top  of  the  plot,  and 
supplementary  scales  in  SI  units  are  drawn  along 
the  axes  allowing  the  reader  to  compare  means  and 
variability  in  common  units  and  SI  units  for  the 
same  data. 
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Summary  - 
(At  end  of 
report) 

REPL  CRP  - 
REPL  TAPP I - 

REPEAT  - 
REPROD  - 

Best  values  - 


In  addition  to  several  quantities  already  defined 
above  the  summary  shows  the  following  values  for 
each  test  method: 

The  number  of  replicate  test  determinations  used 
in  this  Collaborative  Reference  Program. 

The  number  of  replicate  test  determinations  in  a 
test  result  required  by  the  applicable  TAPPI 
Standard  or  assumed  here  if  there  is  no  TAPPI 
Standard.  This  quantity  is  needed  in  the  computation 
of  TAPPI  repeatability  and  reproducibility  from  the 
SD  OF  MEANS  and  the  AVER  SDR.  See  TAPPI  Standard 
T1206  for  definitions  and  computations. 

TAPPI  repeatability,  a measure  of  the  within- 
laboratory  precision  of  a test  result. 

TAPPI  reproducibility,  a measure  of  the  between- 
laboratory  precision  of  a test  result. 


Given  at  the  end  of  Table  1 for  each  method  for 
which  sufficient  information  is  available.  These 
best  values  are  estimates  based  on  a careful 
examination  of  all  data,  both  current  and  past, 
with  special  attention  to  results  obtained  by  the 
National  Bureau  of  Standards  and  other  recognized 
reference  laboratories  in  this  and  other  countries. 
All  participants  using  equipment  that  is  standard 
for  the  analysis  should  be  able  to  achieve  results 
within  the  plus-minus  (+)  limits,  when  these  are 
shown  along  with  the  best  values. 


4 


REPORT  N6,  56S  TAPPI  CflLLAB0RATIVE  REFERENCE  PReGRAU  NOVEMBER  1976 

ANALYSIS  IlO-l  TABLE  1 
BURSTING  STRENGTH*  PSI 

TAPPI  STANBARC  T403  08.76*  BURSTING  STRENGTH  OF  PAPER  . PERKINS  MODEL  C 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

D* 

- 15 

LAB 

J39 

149  GEAMS 

PEK 

SQDAKE  UBTEB 

J67 

76  GRAMS 

PER  ; 

SCUARE  METER 

CODE 

MEAN 

CEV 

N.DBV 

SDK  B.  SDB 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

LI  21 

27,77 

-1.43 

-.  84 

1.76  1.13 

15.63 

-1.03 

-.66 

1.23 

1.11 

IOC 

0 

LI  21 

LI  31 

26*93 

-3.2C 

-1.92 

.88  .57 

15.27 

-1.40 

-.90 

.46 

.41 

IOC 

6 

LI  31 

LI  SO 

29,97 

.77 

.45 

.90  .56 

18.07 

1.40 

.91 

.92 

.83 

IOC 

e 

LI  SO 

LI  53 

32.17 

2.97 

1.75 

1.70  1.09 

19.10 

2.44 

1.57 

1.35 

1.21 

IOC 

0 

L153 

LI  67 

28*67 

-.52 

-.31 

.66  .42 

17.81 

1.15 

.74 

.64 

.58 

IOC 

0 

L167 

LI  83 

29*  80 

.60 

.35 

1.65  1.06 

16.03 

-.63 

-.41 

1.11 

1.00 

IOC 

0 

LI  83 

LI  91 

27*27 

-1.93 

-1.14 

1.55  1.00 

12.83 

-3.83 

-2.47 

1 .32 

1.18 

IOC 

« 

L191 

L20  3A 

29*90 

.70 

.41 

2.71  1.74 

15.73 

-.93 

-.60 

1.29 

1.16 

IOC 

0 

L203A 

L203B 

27*  87 

-1.33 

-.78 

1.92  1.24 

15.77 

-.90 

-.58 

.68 

.61 

IOC 

o 

L203B 

L207 

31*63 

2.44 

1.43 

1.79  1.15 

19.23 

2.57 

1.66 

1.88 

1 .69 

IOC 

o 

L207 

L21  2 

28*20 

-1.00 

-.59 

1.85  1.19 

17.17 

.50 

.33 

1.08 

.97 

IOC 

a 

L212 

L223A 

33*60 

4.40 

2.  59 

1.18  .76 

19.93 

3.27 

2.11 

1.16 

1 .04 

IOC 

« 

L223A 

L225 

30*33 

1.14 

.67 

1.05  .67 

17.73 

1.07 

.69 

1.15 

1.03 

IOC 

0 

L225 

L232 

17*40 

-11.80 

-6.94 

1.54  .99 

11.03 

-5.63 

-3.63 

1 .36 

1.22 

1 OC 

ff 

L232 

L237A 

27,27 

-1.93 

-1.14 

1.33  .86 

13.40 

-3.26 

-2.11 

.91 

.82 

IOC 

0 

L237A 

L237B 

28*73 

-.46 

-.27 

1.22  .79 

15.73 

-.93 

-.60 

.96 

.86 

IOC 

6 

L237B 

L246 

28*78 

-.42 

-.25 

1.26  .81 

17.30 

.64 

.41 

.92 

.83 

lOE 

a 

L248 

L249 

29*74 

.54 

.32 

1.75  1.12 

17.46 

.80 

.52 

1.01 

.90 

IOC 

0 

L249 

L261 

27*40 

-1.60 

-1.06 

1.43  .92 

5.80 

-10.86 

-7.01 

.59 

.53 

IOC 

ft 

L261 

L264 

28*93 

-.26 

-.16 

.96  .62 

17.27 

.60 

.39 

.88 

.79 

IOC 

0 

L264 

L268 

31,71 

2.51 

1.48 

2.17  1.40 

17.15 

.49 

.32 

1.15 

1.03 

IOC 

0 

L268 

L274 

29*  60 

.40 

.24 

1.45  .94 

17.33 

.67 

.43 

.88 

.79 

IOC 

a 

L274 

L278 

28*57 

-.63 

-.37 

2.46  1.60 

15.67 

-1.00 

-.64 

1 .05 

.94 

IOC 

e 

L278 

L279 

28*93 

-.26 

-.16 

1.57  1.01 

16.43 

-.23 

-.15 

1 .60 

1.44 

IOC 

a 

L279 

L299 

37*43 

6.24 

4.85 

2.43  1.56 

19.30 

2.64 

1.70 

1.58 

1.42 

IOC 

» 

L299 

L305 

31*20 

2.00 

1.18 

.80  .51 

1 6.70 

.04 

.02 

1.26 

1.14 

IOC 

0 

L305 

L312 

27*68 

-1.52 

-.89 

1.28  .82 

1 5.59 

-1.0  8 

-.69 

1.07 

.96 

IOC 

a 

L312 

Lol  5 

31*03 

1.84 

1.08 

1.51  .97 

18.50 

1.84 

1.19 

1.14 

1.02 

IOC 

a 

L3IS 

L321 

34*27 

5.07 

2.98 

2.00  1.29 

16.93 

.27 

.18 

1 .05 

.94 

IOC 

X 

L321 

L326 

28*35 

-.84 

-.50 

2.17  1.40 

16.87 

.20 

.13 

1 .46 

1.31 

IOC 

a 

L326 

L330 

31*42 

2.22 

1.31 

1.24  .80 

17.14 

.48 

.31 

1.09 

.98 

1 OC 

a 

L330 

L33S 

29,27 

.07 

.04 

2.31  1.49 

16.47 

-.20 

-.13 

1.51 

1.35 

1 OC 

a 

L33J 

L333 

26,35 

-2.85 

-1.68 

1.47  .95 

14.02 

-2.64 

-1.71 

1.31 

1.17 

IOC 

a 

L333 

L339 

26*  30 

-2.90 

-1.71 

1.73  1.11 

13.20 

-3.46 

-2.23 

1.45 

1.30 

1 OC 

0 

L339 

L344 

27*83 

-1.36 

-.  80 

1.33  .86 

15.73 

-.93 

-.60 

1.12 

1.00 

IOC 

0 

L344 

L356 

27*31 

-1.89 

-1.11 

1.38  .69 

16.90 

.24 

.15 

1.46 

1.31 

IOC 

a 

L356 

L358 

26*89 

-.30 

-.18 

1.19  .76 

16.40 

-.26 

-.17 

.51 

.46 

aoc 

a 

L358 

L360 

29*27 

.07 

.04 

2.08  1.34 

17.77 

1.11 

.72 

.87 

.78 

IOC 

a 

L360 

L366 

28*63 

-.56 

-.33 

1.85  1.19 

17.20 

.54 

.35 

1 .31 

1.17 

1 OC 

a 

L366 

L390 

30*70 

1.50 

.68 

1.46  .94 

17.77 

1.10 

.71 

.90 

.81 

I OC 

a 

L390 

L5  63 

30.57 

1.37 

.81 

1.67  1.07 

16.70 

.04 

.02 

.88 

.79 

IOC 

a 

L563 

L568 

29,47 

.27 

.16 

1.70  1.09 

17.73 

1.07 

.69 

1.73 

1 .55 

1 OC 

a 

L56S 

L599 

29*09 

-.10 

-.06 

1.23  .79 

17.07 

.41 

.27 

1.00 

.90 

1 OC 

a 

L599 

L626 

N6  DATA  KEPeBTED 

FeK  ; 

SAUPLE  J39 

17.34 

.67 

.43 

1.17 

1.05 

IOC 

M 

Le26 

GR.  MEAN 

• 29*20 

PSI 

GRAND  MEAN 

• 16.66 

PSI 

TEST  DETERMINATIONS 

• 15 

SD  MEANS 

- 1*70 

PSI 

SD  6F  MEANS 

- 1.55 

PSI 

39  LABS  IN 

GRAND 

MEANS 

AVERAGE  SOR 

• 1.55  PSI 

AVERAGE  SBR 

- 1.11 

PSI 

GR*  MEAN 

- 201*3 

KILOPASCAL 

GRAND  MEAN 

- 114.9 

KILOPASCAL 

LI  28 

30*20 

1.00 

.59 

.68  .44 

1 8.33 

1*67 

1.08 

.90 

.81 

lOB 

♦ 

LI  28 

L242 

30*  38 

1.18 

.70 

1.10  .71 

19.  34 

£.68 

1.73 

1.00 

.90 

iOT 

♦ 

L242 

L250L 

30*06 

.87 

.51 

1.25  .81 

20.35 

3*69 

2.38 

1.51 

1.36 

1 ON 

*■ 

L250L 

L251 

29*00 

-.20 

-.12 

1.94  1.25 

17.93 

1.27 

.82 

1.27 

1.14 

1 OV 

L25J 

L269 

36,67 

7.47 

4.40 

1 . 84  1.18 

24.  33 

7*67 

4.95 

1.05 

.94 

lOA 

* 

L269 

L484 

27*50 

-1.70 

-1.00 

1.13  .73 

15.20 

-1.46 

-.94 

.86 

.77 

lOM 

♦ 

L484 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 50 

Best  values:  J39  29.0  + 2.7  psi 

J67  16.7  + 2.7  psi 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  232, 

261,  299. 
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BEPeRT  N6.  S6S 


TAPPI  CeLLAB6RATIVE  REFERENCE  PROGRAM  NOVEMBER  1978 

ANALYSIS  YlO-1  TABLE  2 
BDHSTING  STRENGTH,  PSI 

TAPPI  STANEARD  T403  OS-76.  BURSTING  STRENGTH  OF  PAPER  - PERKINS  MODEL  C 
LAB  MEANS  COORDINATES  AVG 


CODE 

F 

J39 

J67 

MAJOR 

MINOR 

L626 

M 

17.34 

L232 

0 

17,40 

11.03 

-12.56 

3.63 

LI3& 

0 

25.93 

15.27 

-3.37 

1.12 

L339 

6 

26.30 

13.20 

-4.47 

-.66 

L333 

e 

26.35 

14.02 

-3.89 

-.08 

Li91 

« 

27.27 

12.83 

-3,99 

-1.58 

L23  7A 

6 

27.27 

13.40 

-3.61 

-1.16 

L3  56 

0 

27.31 

16.90 

-1.26 

1.43 

L2  6S 

0 

27.40 

5.80 

-8.56 

-6.93 

LA  84 

♦ 

27,50 

15.20 

-2.24 

.03 

L312 

0 

27,68 

15.69 

-1.85 

.20 

LS  2i 

6 

27,77 

15.63 

-1.75 

.18 

L344 

e 

27,83 

15.73 

-1.64 

.21 

L203B 

G 

27.87 

15.77 

-1  .59 

.21 

L212 

G 

26.20 

17.17 

-.41 

1.04 

L326 

0 

28,35 

16.87 

-.50 

.71 

L278 

0 

28,57 

15.67 

-1.13 

-.33 

L366 

0 

28,63 

17.20 

-.07 

.78 

11  67 

0 

28.67 

17.81 

.37 

1.21 

L237B 

0 

28,73 

1 5.73 

-.96 

-.39 

L248 

0 

28,78 

17.30 

.11 

.76 

L3  58 

0 

26,89 

16.40 

-.40 

.01 

L279 

0 

28,93 

16.43 

-.35 

.00 

L264 

0 

28,93 

17.27 

.20 

.63 

L251 

♦ 

29,00 

17.93 

.69 

1.08 

L599 

0 

29,09 

17.07 

.19 

.38 

L3  60 

0 

29.27 

17.77 

.79 

.79 

L3  31 

0 

29,27 

16.47 

-.08 

-.19 

L568 

0 

29.47 

17.73 

.91 

.62 

L2  74 

0 

29.60 

17.33 

.75 

.23 

L249 

e 

29,74 

17.46 

.94 

.24 

LI  83 

0 

29.80 

16.03 

.03 

-.  87 

L203A 

0 

29,90 

15.73 

-.09 

-1.16 

U 50 

0 

29.97 

18.07 

1.51 

.54 

L250L 

♦ 

30.06 

20.35 

3.09 

2.18 

LI  2 6 

♦ 

30,20 

18.33 

1.86 

.58 

L225 

0 

30,33 

17.73 

1.56 

.05 

L242 

« 

30.38 

19.34 

2.67 

1.22 

L563 

0 

30,57 

16.70 

1.05 

-.  88 

L390 

0 

30,70 

17.77 

1.86 

-.17 

L315 

0 

31  .03 

18.50 

2.59 

.16 

L305 

0 

31.20 

16.70 

1.52 

-1.30 

L330 

0 

31  .42 

17.14 

1.98 

-1.12 

L207 

0 

31.63 

19.23 

3.  53 

.31 

L268 

0 

31.71 

17.15 

2.20 

-1.30 

LI  53 

0 

32,17 

19.10 

3.  84 

-.15 

L223A 

« 

33,60 

19.93 

5.46 

-.48 

L32I 

X 

34.27 

16.93 

3.97 

-3.16 

L269 

♦ 

36,67 

24.33 

10.68 

.78 

L299 

0 

37,43 

19.30 

7.91 

-3.  SO 

GMBANS : 

29.20 

16.66 

95%  : 

ELLIPSE: 

5.61 

1.97 

R.SDR 

VAfi 

PSePBRTY TEST 

INI 

3TR1 

1.05 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.10 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

.49 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.21 

IOC 

BURSTING 

STRENGTH 

DP 

T0 

1.06 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.09 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

.84 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.10 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

.73 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

.75 

1011 

BURSTING 

STRENGTH 

DP 

T0 

. 89 

IOC 

BURSTING 

STRENGTH 

OP 

T0 

1.12 

IOC 

BURSTING 

STRENGTH 

DP 

T0 

.93 

IOC 

BURSTING 

STRENGTH 

DP 

T0 

.92 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.08 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.35 

IOC 

BURSTING 

STRENGTH 

UP 

T0 

1.27 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.18 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

.50 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

.83 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

.82 

lOE 

BURSTING 

STRENGTH 

UP 

TO 

.61 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

1.22 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

.71 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

1.19 

lOV 

BURSTING 

STRENGTH 

DP 

TO 

.85 

IOC 

BURSTING 

STRENGTH 

DP 

T0 

1.06 

IOC 

BURSTI NG 

STRENGTH 

OP 

TO 

1.42 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

1.32 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

. 86 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1. 01 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

1.03 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.45 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

.70 

IOC 

BURSTING 

STRENGTH 

DP 

TO 

1.08 

ION 

BURSTING 

STRENGTH 

UP 

TO 

.62 

lOB 

BURSTING 

STRENGTH 

OP 

TO 

.85 

SOC 

BURSTING 

STRENGTH 

UP 

TO 

.80 

lOT 

BURSTING 

STRENGTH 

UP 

TO 

.93 

IOC 

BDHSTING 

STRENGTH 

UP 

TO 

.88 

IOC 

BURSTING 

STRENGTH 

OP 

TO 

1.00 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

.82 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

.89 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.42 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.22 

IOC 

BURSTING 

STRENGTH 

OP 

TO 

1.15 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

.90 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.12 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.C6 

lOA 

BURSTING 

STRENGTH 

UP 

TO 

1.49 

IOC 

BURSTING 

STRENGTH 

UP 

TO 

1.00 

BITH  GAMMA  - 41  DEGREES 


CONDITIONS 


45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PST, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

REGRBD  UT/ROT, MANUAL  CLAMP 

45 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PSI. 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

L^R, MANUAL 

CLAMP,  SOC, 65%  RH 

45 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

LBOMARGY. 

MAN 

•CLAMP, 

20C,65%RH 

45 

PSI  , 

PERKINS 

MANUAL 

CLAMP 

45 

PSI  . 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

L^R, MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

ClAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

45 

PST  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

A. 

MANUAL 

CLAMP 

45 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 
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BURSTING  STRENGTH.  M0DEL  C 


SAMPLE  J39  = 29.2  PSI  SAMPLE  J67  = 16.7  PSI 

SAMPLE  J39  = 201  KIL0PASCAL  SAMPLE  J67  = 115  KIL0PASCAL 


PSI 


I 1 1 1 1 1 1 r— 1 

160  170  180  190  200  210  220  230  240 

KILOPHSCflL 
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KEP6BT  Ne.  56S  TAFPI  COLLABflSATI VE  RBFEBENCE  PBOGRAH  N0VBMBES  1978 

ANALYSIS  TlO-2  TABLE  1 
BUBSTING  STBENGTB.  FSI 

TAPPI  STANCABD  TA03  GS-76.  BUBSTING  STBENGTB  OF  PAPEB  . PEBEINS  NGDEL  C-A  0B  C BITE  AIB  OB  HTSBADLIC  CLANFS 


SAMPLE 

PBINTING 

SAMPLE 

PBINTING 

TEST 

D.  - 15 

LAB 

J39 

149  GBANS 

PEB  SGUABB  NETBB 

J67 

76  GRAMS 

PER  SQUARE  METER 

C6DE 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

MEAN 

DEV 

N.DEV 

SDB 

R.  SDB 

VAR 

F 

LAB 

LI  05 

29.1 

-.2 

-.17 

3.2 

2.17 

13.3 

-4.0 

-3.40 

1.4 

1.16 

lOD 

X 

LI  05 

Li  15 

30.3 

1.0 

.68 

.9 

.63 

18.2 

.9 

.78 

1.0 

.80 

lOD 

e 

LI  15 

LI  22 

28.8 

-.5 

-.35 

1.3 

. 88 

16.8 

-.5 

-.40 

1.4 

1.14 

lOF 

a 

LI  22 

LI  25 

28.9 

-.4 

-.26 

2.0 

1.35 

15.3 

-2.0 

-1.71 

1.8 

1.43 

lOD 

a 

LI  25 

LI  41 

29.4 

.1 

.06 

1.9 

1.30 

16.9 

-.3 

-.29 

1.6 

1.30 

lOD 

a 

L141 

LI  48 

31  .2 

1.9 

1.29 

1.0 

.68 

18.6 

1.3 

1.12 

1.0 

.79 

lOD 

a 

LI  48 

LI  62 

27.1 

-2.2 

-1.49 

1.9 

1.26 

15.3 

-1.9 

-1.65 

1.2 

.99 

lOD 

a 

LI  62 

LI  63 

28.6 

-.7 

-.51 

1.4 

.96 

16.9 

-.4 

-.35 

1.5 

1.22 

lOD 

a 

LI  63 

LI  66 

30.6 

1.3 

.86 

1.7 

1.12 

17.8 

.6 

.47 

.7 

.60 

lOD 

a 

LI  66 

LI  85 

32.5 

3.2 

2.16 

1.7 

1.15 

19.7 

2.4 

2.03 

1.6 

1.27 

lOD 

a 

LI  85 

LI  90C 

28.1 

-1.2 

-.81 

1.1 

.75 

17.8 

.5 

.44 

1.2 

.97 

lOD 

a 

L190C 

L190R 

28.1 

-1.2 

-.85 

1.4 

.92 

16.2 

-1.1 

-.91 

1.3 

1.08 

1 OD 

a 

LI  90R 

LI  9 4 

27.5 

-1.8 

-1.21 

.9 

.60 

17.3 

.0 

.04 

.6 

.49 

lOD 

a 

LI  94 

L21  7 

28.7 

-.6 

-.40 

.8 

.53 

18.5 

1.2 

1.01 

1.2 

.95 

lOF 

a 

L217 

L224 

30.6 

1.3 

.91 

1.9 

1.27 

17.4 

.1 

.08 

2.1 

1.67 

lOD 

a 

L224 

L226B 

29.7 

.4 

.27 

1.3 

. 89 

17.7 

.4 

.35 

1.6 

1.30 

lOD 

a 

L226B 

L226C 

31  .0 

1.7 

1.17 

1.5 

.98 

17.9 

.7 

.56 

1.3 

1.00 

lOD 

a 

L226C 

L241 

32.0 

2.7 

1.82 

1.5 

.97 

17.9 

.6 

.50 

1.2 

1 .00 

lOD 

a 

L241 

L255 

27.9 

-1.4 

-.94 

.7 

.47 

16.6 

-.7 

-.57 

. 6 

.51 

lOD 

a 

L255 

L257A 

29.6 

.3 

.20 

1.8 

1.18 

16.9 

-.4 

-.35 

1.2 

.95 

lOD 

a 

L257A 

L257B 

29.5 

.2 

.11 

1.4 

.94 

17.3 

-.0 

-.01 

1.3 

1.07 

lOD 

a 

L2  57B 

L257C 

29.6 

.3 

.20 

2.2 

1.45 

17.6 

.3 

.27 

1.4 

1.08 

lOD 

a 

L257C 

L2  62 

30.5 

1 .2 

.84 

1.6 

1.05 

18.3 

1.0 

.84 

1.7 

1.39 

lOD 

a 

L262 

L275 

25.1 

-4.2 

-2.  88 

2.5 

1.67 

11.7 

-5.5 

-4.70 

1.3 

1.06 

lOD 

* 

L275 

L2  80 

30.1 

.8 

.53 

1.1 

.76 

18.2 

.9 

.77 

1.3 

1.02 

lOD 

a 

L2  80 

L285 

28.6 

-.7 

-.49 

1.7 

1.12 

16.1 

-1.1 

-.97 

1.4 

1 .09 

lOD 

a 

L285 

L309 

26.6 

-2.7 

-1.84 

2.3 

1.54 

14.4 

-2.8 

-2.41 

1.0 

.84 

lOD 

a 

L309 

L352 

26.6 

-2.7 

-1.87 

2.1 

1.43 

15.4 

-1.9 

-1.61 

1.0 

.79 

lOD 

a 

L352 

L567 

28.8 

-.5 

-.35 

1.1 

.72 

18.8 

1.5 

1.29 

.8 

.62 

lOD 

a 

L567 

L5  81 

29.4 

.1 

.08 

1.7 

1.11 

17.7 

.5 

.39 

1.1 

.85 

lOD 

a 

L581 

L587 

29.6 

.3 

.20 

1.5 

.97 

17.6 

.3 

.27 

1.0 

.79 

lOD 

a 

L587 

GS,  MEAN 

■ 29.3 

PSI 

GRAND  MEAN 

- 17.3 

PSI 

TEST  DBTBRMINATI6NS 

- 15 

SD  MEANS 

■ 1.5 

PSI 

SD  6F  MEANS 

- 1.2 

PSI 

29  LABS  IN 

GRAND 

MEANS 

AVEBAGB  SOB  • 

1.5 

PSI 

AVERAGE  SDR  • 

1.2 

PSI 

GR.  MEAN 

- 202.1 

KIL6PASCAL 

GRAND  MEAN 

• 119.1 

KILOPASCAL 

L313 

26.4 

-2«9 

.1*99 

1.1 

.76 

14.4 

-2.9 

-2.47 

1.2 

• 94 

101 

♦ 

L313 

TOTAL  NDUBES  OF  LABOBATOSIES  BEFOBTING  • 32 

Best  values:  J39  29.2  + 2.5  psl 

J67  17.3  + 1.9  psi 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  275. 
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REPeRT  NO.  56S  TAPPl  COLLABORATIVE  REFERENCE  PROORAU  NOVEMBER  S978 

ANALYSIS  TlO-2  TABLE  2 
BURSTING  STRENGTH,  PSI 

TAPPl  STANCARD  T4C3  OS-76.  BURSTING  STRENGTH  OF  PAPER  - PERKINS  MODEL  C-A  OR  C WITH  AIR  OR  HYDRAULIC  CLAMPS 


LAB 

MEANS 

COORDINATES 

CODE 

F 

J39 

J67 

MAJ6B 

NIN6B 

L275 

0 

25.1 

11.7 

-6.7 

-1.9 

L313 

♦ 

26.4 

14.4 

-4.1 

-.6 

L352 

0 

26.6 

1 5.4 

-3.3 

.1 

L309 

0 

26.6 

14.4 

-3.6 

-.7 

LI  62 

0 

27.  1 

1 5.3 

-2.9 

-.2 

LI  94 

0 

27.5 

17.3 

-1.4 

1.1 

L255 

0 

ZT,9 

16.6 

-1.5 

.3 

LI90R 

0 

26.  1 

16.2 

-1.6 

-.1 

LX  90C 

0 

26.1 

1 7.  6 

-.6 

1.1 

LX  63 

0 

26.  6 

16.9 

-.8 

.1 

L285 

0 

26.6 

16.1 

-1.3 

-.5 

L2X7 

0 

26.7 

16.5 

.3 

1.3 

L567 

0 

26.6 

18.6 

.5 

1.5 

LX  22 

0 

26.6 

16.6 

-.7 

-.1 

LX25 

0 

26.9 

15.3 

-1.5 

-1.4 

U 05 

X 

29.1 

13.3 

-2.6 

-3.1 

L14X 

0 

29.4 

1 6.9 

-.1 

-.3 

L58X 

0 

29.4 

17.7 

.4 

.3 

L257B 

0 

29.5 

17.3 

.1 

-.1 

L587 

0 

29.6 

17.6 

.4 

.1 

L257A 

0 

29.6 

16.9 

-.0 

-.5 

L257C 

0 

29.6 

17.6 

.4 

.1 

L226B 

0 

29.7 

17.7 

.6 

.1 

L260 

0 

30.1 

1 8.2 

1.2 

.3 

LXX5 

0 

30.3 

16.2 

1.3 

.1 

L2  62 

0 

30.5 

16.3 

1.6 

.1 

U66 

0 

30.6 

17.8 

1.3 

-.3 

L224 

0 

30.6 

17.4 

1.1 

-.7 

L226C 

0 

31.0 

17.9 

1.6 

-.5 

U46 

0 

31.2 

18.6 

2.3 

-.1 

L24X 

0 

32.0 

17.9 

2.5 

-1.1 

LX  85 

0 

32.5 

19.7 

4.0 

.0 

GMEANS : 

29.3 

1 7.3 

95%  ELLIPSE: 

4.6 

1.7 

AVO 


B.SDB 

VAfi 

PROPERTY. - -TEST 

IN! 

3TR' 

1.37 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

.85 

101 

BURSTING 

STRENGTH 

DP 

TO 

1.11 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

1.19 

lOD 

BURSTING 

STRENGTH 

DP 

TO 

1.12 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

.55 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

.49 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

1.00 

100 

BURSTING 

STRENGTH 

UP 

TO 

.86 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.09 

100 

BURSTING 

STRENGTH 

DP 

TO 

1.11 

lOD 

BURSTING 

STRENGTH 

UP 

TO 

.74 

lOF 

BURSTING 

STRENGTH 

UP 

TO 

.67 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.01 

lOF 

BURSTING 

STRENGTH 

UP 

TO 

1.39 

100 

BURSTING 

STRENGTH 

DP 

TO 

1.66 

lOD 

BURSTING 

STRENGTH 

DP 

TO 

1.30 

100 

BURSTING 

STRENGTH 

UP 

TO 

.98 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.00 

100 

BURSTING 

STRENGTH 

DP 

TO 

.66 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.07 

100 

BURSTING 

STRENGTH 

DP 

TO 

1.27 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.09 

100 

BURSTING 

STRENGTH 

OP 

TO 

.89 

lOO 

BURSTING 

STRENGTH 

DP 

TO 

.71 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.22 

100 

BURSTING 

STRENGTH 

DP 

TO 

.86 

100 

BURSTING 

STRENGTH 

OP 

TO 

1.47 

loo 

BURSTING 

STRENGTH 

UP 

TO 

.99 

100 

BURSTING 

STRENGTH 

UP 

TO 

.73 

100 

BURSTING 

STRENGTH 

UP 

TO 

.99 

100 

BURSTING 

STRENGTH 

UP 

TO 

1.21 

100 

BURSTING 

STRENGTH 

UP 

TO 

i«oo 

WITH  GAMMA  - 36  DEGREES 


CONDITIONS 


45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

0R 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

0R 

C, 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OH 

c. 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OB 

C. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OH 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

45 

PSI, 

PERKINS  < 

c.  ■ 

a«  CLAMP, TRANSDUCER 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI  , 

PERKINS  4 

c. 

H«  CLAMP , TRANSDUCER 

45 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OB 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OB 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

C. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OH 

C, 

AIR 

CLAMP 

45 

PSI  , 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OH 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

46 

PSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

45 

PSI, 

PERKINS 

CA 

OB 

c. 

AIR 

CLAMP 
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KIL0PRSCRL 

100  110  120  130  140  150 


BURSTING  STRENGTH.  MODEL  C-fl 


SRMPLE  J39  = 29.3  PSI  SAMPLE  J67  = 17-3  PSI 

SAMPLE  J39  = 202  KIL0PASCAL  SAMPLE  J67  = 119  KILOPASCAL 


PSI 

I 1 1 1 1 1 1 1 

170  180  190  200  210  220  230  240 

KILGPHSCflL 
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RBP6BT  NO,  56S  TAPPI  CflLLABeRATIVE  BBFERBNCB  PBOOBAM  NeVBMBBE  1978 

ANALYSIS  Tll-1  TABLE  1 
BDBSTINO  STBENGTE.  HIGH  BANGS.  PSI 

TAPPI  STANDARD  T403  GS-76.  BURSTING  STRENGTH  GF  PAPER  - PERKINS  HGDEL  C 6B  C-A 


SAMPLE 

KRAFT 

SAMPLE 

PRINTING 

TEST 

D.  - 15 

LAB 

E29 

123  GRAMS 

PER  SQ 

OABB  METES 

K27 

105  GRAMS 

PER  SQUARE  METER 

C6DE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

LI  03 

61  .2 

1.9 

.82 

3.0 

.73 

49.7 

-.6 

-.27 

2.1 

.56 

lie 

e 

L103 

LI  07 

60.3 

.9 

.42 

3.3 

.79 

49.9 

-.5 

-.20 

4.1 

1 .06 

lie 

e 

LI  07 

U22 

59.3 

-.1 

-.02 

4.0 

.96 

52.3 

1.9 

.81 

3.6 

.96 

IIF 

e 

LI  22 

LI  28 

58.8 

-.5 

-.23 

2.5 

.60 

50.3 

-.1 

-.03 

2.2 

.58 

IID 

a 

LI  26 

LI  41 

62.7 

3.3 

1.47 

5.6 

1.33 

52.4 

2.1 

.86 

3.9 

1.03 

IID 

a 

LI  41 

U 48 

60.6 

1 .3 

.56 

3.0 

.73 

52.6 

2.3 

.95 

3.1 

.82 

IID 

6 

L148 

LI  82 

58.5 

-.9 

-.38 

5.2 

1.24 

50.2 

-.1 

-.06 

2.9 

.78 

IID 

a 

LI  62 

L21  8 

59.2 

-.1 

-.04 

5.1 

1.23 

52.4 

2.0 

.65 

4.1 

1.09 

IID 

6 

L218 

L2  32 

45.4 

-13.9 

-6.13 

5.6 

1.39 

32.9 

-17.4 

-7.28 

5.7 

1.53 

lie 

0 

L232 

L237A 

58.4 

-.9 

-.41 

2.3 

.56 

49.5 

-.8 

-.34 

1.7 

.45 

lie 

a 

L237A 

L237B 

59.0 

-.3 

-.14 

1.8 

.43 

48.2 

-2.1 

-.89 

1.8 

.49 

lie 

a 

L237B 

L238A 

62.2 

2.8 

1.25 

4.3 

1.02 

54.5 

4.1 

1.72 

4.2 

1.11 

IIY 

a 

L238A 

L248 

55.7 

-3.6 

-1.57 

4.7 

1.12 

50.3 

-.0 

-.01 

2.6 

.68 

HE 

a 

L246 

L278 

57.5 

-1.9 

-.82 

4.3 

1.04 

50.9 

.5 

.22 

5.5 

1.47 

lie 

a 

L278 

L279 

57.9 

-1.5 

-.64 

4.5 

1.09 

49.0 

-1.3 

-.56 

4.0 

1.08 

lie 

a 

L279 

L280 

60.0 

.7 

.30 

3.1 

.74 

50.3 

-.1 

-.02 

4.5 

1.21 

HD 

a 

L260 

L330 

63.6 

4.3 

1.87 

6.1 

1.46 

54.5 

4.1 

1.72 

6.2 

1.65 

lie 

a 

L330 

L331 

62.5 

3.2 

1.40 

5.6 

1.34 

54.1 

3.  8 

1.59 

5.0 

1.35 

lie 

a 

L331 

L333 

58.4 

-.9 

-.41 

3.6 

.91 

46.3 

-2.1 

-.87 

4.0 

1.06 

lie 

a 

L333 

L344 

59.4 

.0 

.02 

5.3 

1.27 

47.3 

-3.0 

-1.27 

3.4 

.91 

lie 

a 

L344 

L356 

57.5 

-1.8 

-.80 

4.5 

1.07 

49.1 

-1.2 

-.50 

4.6 

1.22 

lie 

a 

L356 

L567 

57.8 

-1.5 

-.67 

3.4 

.82 

50.1 

-.2 

-.09 

4.2 

1.12 

HD 

a 

L567 

L581 

56.1 

-3.3 

-1.43 

4.6 

1.10 

45.6 

-4.5 

-1.90 

4.7 

1 .26 

HD 

a 

L581 

L599 

59.3 

-.1 

-.02 

3.7 

.90 

49.6 

-.7 

-.31 

4.5 

1.21 

lie 

a 

L599 

L604 

62.3 

3.0 

1.32 

5.6 

1 .34 

52.8 

2.5 

1.04 

3.3 

.88 

lie 

a 

L604 

L622 

60.4 

1.0 

.46 

3.7 

.89 

49.6 

-.8 

-.32 

3.4 

.90 

HE 

a 

L622 

L650 

54.1 

-5.3 

-2.31 

5.4 

1.29 

45.2 

-5.1 

-2.15 

3.9 

1.04 

HD 

a 

L650 

L651 

69.1 

9.8 

4.32 

4.0 

.97 

58.5 

8.1 

3.40 

3.6 

.96 

HD 

0 

L651 

GB,  MEAN 

- 59.3 

PSI 

GRAND  MEAN 

• 50.3 

PSI 

TEST  DBTESHINATI6NS 

• 15 

SD  MEANS 

■ 2.3 

PSI 

SD  OF  MEANS 

• 2.4 

PSI 

26  LABS  IN 

GRAND 

MEANS 

AVERAGE  SOB  - 

4.2 

PSI 

AVERAGE  SDR  • 

3.7 

PSI 

GR.  MEAN 

- 409.0 

KILOPASCAL 

GRAND  MEAN 

- 347.1 

KILOPASCAL 

L242 

63.5 

4.2 

1.84 

5.7 

1.37 

54.6 

4.3 

1.79 

2.9 

.77 

HT 

♦ 

L242 

L250L 

54.2 

-5.1 

-2.24 

3.0 

.72 

46.8 

-3.5 

-1.47 

3.0 

.82 

HN 

♦ 

L250L 

L251 

62.6 

3.3 

1.44 

4.5 

1.09 

51.8 

1.5 

.62 

3.7 

.98 

HV 

♦ 

L251 

L274 

59.2 

-.1 

-.05 

.9 

.23 

50.1 

-.3 

-.11 

1.0 

.26 

HE 

♦ 

L274 

L290 

63.2 

3.9 

1.71 

3.9 

.95 

54.4 

4.1 

1.70 

2.9 

.79 

HA 

♦ 

L290 

L393 

59.1 

-.3 

-.11 

3.6 

. 85 

48.8 

-1.5 

-.64 

3.3 

.87 

HH 

♦ 

L393 

L394 

64.6 

5.3 

2.32 

4.6 

1.15 

56.9 

6.5 

2.73 

6.  3 

1.69 

HH 

♦ 

L394 

L4  84 

66.7 

7.3 

3.23 

3.7 

. 86 

57.6 

7.3 

3.04 

2.2 

. 56 

HB 

♦ 

L484 

L570 

63.3 

4.0 

1.77 

3.5 

.85 

53.5 

3.1 

1.31 

4.1 

1.11 

HH 

♦ 

L570 

L576 

60.3 

.9 

.42 

6.4 

1.53 

50.1 

-.2 

-.09 

4.1 

1.09 

HP 

♦ 

L576 

L593 

71  .3 

12.0 

5.29 

6.0 

1.44 

64.9 

14.5 

6.06 

3.  8 

1.00 

HJ 

L593 

L598 

57.5 

-1.9 

-.82 

4.2 

1.00 

50.5 

.1 

.05 

3.6 

.95 

11* 

♦ 

L598 

TdTAL  NUMBER  6F  LABeRATGBIES  HEPeRTING  • 40 

Best  values:  K29  59+4  psi 

K27  50+4  psi 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  232, 

651. 
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N0VEMBBB  1976 


REPORT  N6«  S6S  TAPPI  C6LLAB6RATI VE  REFERENCE  PROGRAM 

ANALYSIS  111*1  TABLE  2 
BURSTING  STR£NGTfi«  HIGH  RANGE,  PSI 

TAPPI  STANDARD  1403  03-76,  BURSTING  STRENGTH  OF  PAPER  * PERKINS  MODEL  C 0R  C-A 


LAB 

MEAN3 

C86BDI NATES 

CODE 

F 

K29 

K27 

HAJOB 

UINOB 

L2  32 

M 

4S.4 

32.9 

.22.2 

-1.7 

L650 

0 

34.  1 

45.2 

-7.3 

.3 

L250L 

♦ 

S4.2 

46.  8 

-6.0 

1.3 

L246 

0 

55.7 

50.3 

-2.5 

2.6 

L581 

0 

56.1 

45.8 

-5.5 

-.7 

L598 

♦ 

57.5 

50.5 

-1.2 

1 .4 

L278 

0 

57.5 

50.9 

-.9 

1.7 

L356 

0 

57.5 

49.1 

-2.1 

.5 

L567 

0 

57.  8 

50.1 

-1.2 

1.0 

L279 

0 

57.9 

49.0 

-2.0 

.1 

L333 

0 

58.4 

48.3 

-2.1 

-.7 

L237A 

0 

58.4 

49.  5 

-1.2 

.1 

LI  62 

0 

58.5 

50.2 

-.7 

.5 

LI  28 

0 

58.8 

50.3 

-.4 

.3 

L237B 

0 

59.0 

48.2 

-1.8 

-1.2 

L393 

♦ 

59.1 

48.  8 

-1.3 

-.9 

L274 

♦ 

59.2 

50.1 

-.3 

-.1 

L21  8 

0 

59.2 

52.4 

1.4 

1.5 

LI  22 

0 

59.3 

52.3 

1.4 

1.4 

L599 

0 

59.3 

49.6 

-.6 

-.5 

L344 

0 

59.4 

47.3 

-2.2 

-2.1 

L2  80 

0 

60.0 

50.3 

.4 

-.5 

L676 

♦ 

60.3 

50.1 

.5 

-.8 

LI  07 

0 

60.3 

49.  9 

.3 

-1.0 

L622 

0 

60.4 

49.6 

.2 

-1.3 

LI  4 8 

0 

60.6 

52.  6 

2.5 

.6 

LI  03 

0 

61.2 

49.7 

.8 

-1.8 

L2  3 8A 

0 

62.2 

54.5 

4.9 

.7 

L604 

0 

62.3 

52.8 

3.9 

-.5 

L331 

0 

62.5 

54.1 

4.9 

.3 

L2  51 

♦ 

62.6 

51. a 

3.3 

-1.4 

LI  41 

0 

62.7 

aa.4 

3.S 

-1.0 

L290 

♦ 

63.2 

54.4 

5.6 

-.1 

L570 

♦ 

63.3 

53.5 

5.0 

-.8 

L242 

♦ 

63.  e 

54.6 

6.0 

-.1 

L330 

0 

63.6 

54.5 

5.9 

-.3 

L304 

♦ 

64.6 

56.9 

8.4 

.6 

L484 

♦ 

66.7 

57.6 

10.3 

-.4 

L651 

66.1 

58.5 

12.6 

-1.6 

LS93 

♦ 

71. 3 

64.9 

18.8 

1.2 

GUBAN3: 

59.3 

50.3 

9S«  ELLIPSE: 

8.3 

3.0 

AVG 


K.SDB 

VAB 

PROPERTY TEST 

IN5 

5T 

1.46 

lie 

BURSTING 

STRENGTH 

40 

1.17 

IID 

BURSTING 

STRENGTH 

40 

- 

.77 

IIN 

BURSTING 

STRENGTH 

40 

- 

.90 

HE 

BURSTING 

STRENGTH 

40 

. 

1.18 

lie 

BURSTING 

STRENGTH 

40 

- 

.98 

11  • 

BURSTING 

STRENGTH 

40 

1.25 

lie 

BURSTING 

STRENGTH 

40 

. 

1.15 

lie 

BURSTING 

STRENGTH 

40 

- 

.97 

lie 

BURSTING 

STRENGTH 

40 

- 

1.08 

lie 

BURSTING 

STRENGTH 

40 

- 

.99 

lie 

BURSTING 

STRENGTH 

40 

.50 

lie 

BURSTING 

STRENGTH 

40 

. 

1.01 

110 

BURSTING 

STRENGTH 

40 

. 

.59 

IID 

BURSTING 

STRENGTH 

40 

- 

.46 

lie 

BURSTING 

STRENGTH 

40 

* 

.86 

HR 

BURSTING 

STRENGTH 

40 

.24 

HE 

BURSTING 

STRENGTH 

40 

- 

1.16 

110 

BURSTING 

STRENGTH 

40 

- 

.96 

HF 

BURSTING 

STRENGTH 

40 

- 

1.05 

lie 

BURSTING 

STRENGTH 

40 

- 

1.09 

lie 

BURSTING 

STRENGTH 

40 

.97 

110 

BURSTING 

STRENGTH 

40 

. 

1.31 

H P 

BURSTING 

STRENGTH 

40 

- 

.94 

lie 

BURSTING 

STRENGTH 

40 

- 

.89 

HE 

BURSTING 

STRENGTH 

40 

- 

.77 

110 

BURSTING 

STRENGTH 

40 

.65 

lie 

BURSTING 

STRENGTH 

40 

- 

1.07 

IIY 

BURSTING 

STRENGTH 

40 

- 

1.11 

lie 

BURSTING 

STRENGTH 

40 

- 

1.34 

lie 

BURSTING 

STRENGTH 

40 

- 

1.04 

11  V 

BURSTING 

STRENGTH 

40 

_ 

1.18 

110 

BURSTING 

STRENGTH 

40 

- 

.87 

11  A 

BURSTING 

STRENGTH 

40 

- 

.98 

iia 

BURSTING 

STRENGTH 

40 

1.07 

HT 

BURSTING 

STRENGTH 

40 

- 

1.56 

lie 

BURSTING 

STRENGTH 

40 

1.42 

11  a 

BURSTING 

STRENGTH 

40 

- 

.73 

11  H 

BURSTING 

STRENGTH 

40 

- 

.97 

110 

BURSTING 

STRENGTH 

40 

- 

1.22 

11  J 

BURSTING 

STRENGTH 

40 

- 

1*00 

WITH  GAMMA  - 46  DEGREES 


CONDITIONS 


100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

LBOMARGY, 

»MAN,CLAMF,  20C,65«RH 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

MESSMER, 

, MANUAL  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI  , 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI  , 

PERKINS 

AH,  HYDRAULIC  CLAMP 

100 

PSI, 

PERKINS 

AH,  HYDRAULIC  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS  C,  H. CLAMP, TRANSDUCER 

100 

PSI  , 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI  , 

PERKINS 

LC,  MANUAL  CLAMP 

100 

PSI  , 

PERKINS 

C,  MANUAL  CLAMP 

100 

PST, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI  , 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI  , 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI  , 

MANUAL  eLAMP.  20e.65»  KB 

100 

PSI, 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI, 

PERKINS 

A,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

AB,  HYDRAULIC  CLAMP 

100 

PSI  , 

L«W, MANUAL  CLAMP 

100 

PSI  , 

PERKINS 

C,  MANUAL  CLAMP 

100 

PSI, 

PERKINS 

AH,  HYDRAULIC  CLAMP 

100 

PSI  , 

PERKINS 

AH,  HYDRAULIC  CLAMP 

100 

PSI  , 

PERKINS 

CA,  AIR  CLAMP 

100 

PSI  , 

PERKINS 

JUMBO, BAND  DRIVEN 

12 


KIL0PASCRL 

290  310  330  350  370  390 


BURSTING  STRENGTH , 


HIGH  RANGE 


o 


SAMPLE  K29  = 59-3  PSI 

SAMPLE  K29  = 409  KILOPASCAL 


SAMPLE  K27 
SAMPLE  K27 


50.3  PSI 

347  KILOPASCAL 


PSI 


I 1 1 1 1 1 1 I I I I I 

360  380  400  420  440  460 

KILOPASCAL 
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BEPflBT  N6,  S6S  TAPPI  COLLABORATIVE  BEFBRENCE  PBOOSAH  NOVEMBER  1978 

ANALTSIS  T15.1  TABLE  1 
TEASING  STBENOTH.  GRAMS 

TAPPI  STANDARD  T414  TS-65.  ANY  MAKE  ELMENDOBF  WITB  DEEP  CDTODT  IS  STANDARD  FOE  THIS  ANALYSIS 


SAMPLE  RRITING  SAMPLE  PRINTING  TEST  D. • 15 


LAB 

E8X 

69  GRAMS 

PEI  SGOABB  METER 

K25 

75  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

U03 

57,0 

-1.8 

-.54 

.8 

.48 

41.3 

-2.0 

-.  80 

1.3 

.82 

15T 

e 

L103 

U05 

55.7 

-3.1 

-.92 

1.9 

1.09 

38.7 

-4.5 

-1.80 

1.5 

.98 

15T 

6 

LX05 

LI  07 

55,2 

-3.6 

-1.08 

1.2 

.67 

39.4 

-3.6 

-1.52 

1.3 

.60 

15T 

0 

LX  07 

LU5 

57,7 

-1.1 

-.33 

1.3 

.72 

41.5 

-1.8 

-.72 

1.6 

.99 

15C 

e 

L1X5 

L&21 

57,6 

-1.2 

-.36 

1.4 

.77 

40.9 

-2.3 

-.93 

1.8 

1.17 

15T 

0 

LX  21 

LI  22 

56.3 

-2.5 

-.74 

.9 

.51 

41.9 

-1.3 

-.53 

2.4 

1.51 

15C 

6 

LX  22 

LI  24 

56.x 

-2.7 

-.80 

1.4 

.81 

42.1 

-1.1 

-.45 

1.9 

1.23 

15T 

0 

LX  24 

L&26 

58.9 

.1 

.02 

1.6 

.89 

43.5 

.2 

.08 

2.2 

1.40 

15T 

0 

LX26 

LI  28 

58.x 

-.7 

-.20 

1.2 

.68 

44.3 

1.1 

.43 

1.4 

.89 

15T 

0 

LX  28 

L&3& 

67,9 

9.1 

2.70 

4.0 

2.31 

46.3 

3.0 

1.19 

1.6 

1.17 

15A 

« 

LX  31 

LI  39 

63,8 

5.0 

1.48 

1.4 

.79 

48.1 

4.8 

1.91 

1.3 

.82 

15T 

0 

LX  39 

L141 

57,0 

-1.8 

-.54 

1.4 

. 81 

40.1 

-3.1 

-1.25 

1.7 

1.10 

15T 

0 

LX4X 

LX  4 3 

59,7 

.9 

.25 

7.2 

4.13 

43.9 

.6 

.24 

1.6 

.99 

15T 

0 

LX43 

LX  45 

6X.X 

2.3 

.67 

1.9 

1.11 

46.9 

3.7 

1.46 

2.6 

1.66 

15T 

6 

LX45 

LX  48 

57,0 

-1.8 

-.54 

1.4 

.78 

42.3 

-1.0 

-.40 

1.3 

.82 

15T 

0 

LX46 

LX  SO 

6X.0 

2.2 

.65 

1.6 

.94 

44.1 

.9 

.35 

.9 

. 58 

15T 

0 

LX  50 

LX  51 

69,3 

10.5 

3.13 

1.7 

.96 

49.7 

6.4 

2.55 

1.5 

.98 

15C 

* 

LX51 

LI  53 

57.5 

-1.3 

-.40 

1.5 

. 86 

42.2 

-1.1 

-.42 

1.4 

.91 

1 5C 

6 

LX  53 

LX  62 

57.9 

-.9 

-.28 

1.4 

.81 

42.5 

-.7 

-.29 

1.6 

1.02 

15T 

e 

LX  62 

LX  63 

58,0 

-.8 

-.24 

1.1 

.65 

41.5 

-1.7 

-.69 

1.3 

.83 

15T 

0 

LX  63 

LI  66 

56,0 

-.8 

-.24 

1.5 

.84 

43.2 

-.1 

-.03 

2.5 

1.60 

15T 

0 

LX  66 

LX  67 

58,8 

-.0 

-.00 

.9 

.54 

43.3 

.1 

.03 

1.2 

.79 

15C 

0 

LX  67 

LX  73B 

57,5 

-1.3 

-.40 

1.4 

.81 

45.9 

2.6 

1.04 

1.4 

.90 

15T 

0 

LX73B 

LX  82A 

55,4 

-3.4 

-1.02 

2.0 

1.14 

44.1 

.9 

.35 

2.0 

1.30 

1 5A 

0 

LX82A 

LX  82T 

60,6 

1.8 

.53 

1.1 

.64 

47.5 

4.2 

1.67 

1.5 

.96 

15T 

0 

LX  82T 

LX  83 

57,9 

-.9 

-.28 

1.1 

.64 

41  .0 

-2.3 

-.90 

.0 

.00 

15T 

0 

LX  83 

LX  85 

56,4 

-2.4 

-.72 

1.1 

.64 

44.5 

1.2 

.48 

1.3 

.83 

15T 

0 

LX  85 

LX  89 

56,9 

-1.9 

-.58 

.8 

.48 

40.3 

-2.9 

-1.17 

1.4 

.92 

15T 

0 

LX  69 

LX  90C 

57,9 

-.9 

-.28 

1.0 

.57 

44.0 

.7 

.29 

1.3 

.80 

15T 

0 

LX90C 

LX90R 

57,2 

-1.6 

-.48 

1.4 

.79 

42.1 

-1.1 

-.45 

1.4 

.87 

15C 

0 

L]  90B 

LX9X 

54,4 

-4.4 

-1.31 

2.2 

1.24 

39.6 

-3.7 

-1.46 

1.7 

1.10 

1ST 

0 

LX9X 

LX  94 

63.x 

4.3 

1.29 

.9 

.49 

46.9 

3.7 

1.45 

1.1 

.69 

15T 

0 

LX  94 

LX  9 5 

6X«X 

2.3 

.67 

1.5 

. 85 

44.0 

.7 

.29 

1.5 

.96 

1 5C 

0 

LX95 

ia06 

60,7 

1.9 

.57 

1.7 

.98 

45.6 

2.3 

.91 

1.5 

.98 

15R 

0 

L206 

L207 

50.6 

-8.2 

-2.43 

1.6 

.91 

101  .5 

58.2 

23.17 

1.3 

.83 

15R 

0 

L207 

L2X1 

64.9 

-3.9 

-1.16 

.8 

.46 

40.1 

-3.1 

-1.25 

.5 

.33 

15R 

0 

L2XX 

L2X2 

58.4 

-.4 

-.12 

3.5 

1.99 

41  .6 

-1.7 

-.66 

3.9 

2.46 

15T 

0 

L2X2 

L2X3 

59.9 

1.1 

.31 

1.4 

.81 

45.3 

2.1 

.82 

1.0 

.62 

1 5T 

0 

L2X3 

L2X7 

58,9 

.1 

.03 

1.3 

.72 

44.7 

1.4 

.57 

1.4 

.92 

15T 

0 

L2X7 

L22  3 

65.3 

6.5 

1.93 

1.4 

.79 

49.3 

6.  0 

2.40 

1.3 

.81 

15R 

0 

^23 

L224 

55.5 

-3.3 

-1  .00 

1.4 

.81 

41.2 

-2.1 

-.82 

1.4 

.88 

15T 

0 

L224 

L225 

59.6 

.8 

.23 

1.2 

. 68 

44.9 

1.6 

.64 

.8 

.53 

1ST 

0 

L225 

L226C 

59.9 

1.1 

.32 

1.3 

.72 

42.2 

-1.1 

-.44 

1.4 

.92 

15T 

e 

L226C 

L228 

58.x 

-.7 

-.20 

2.5 

1. 45 

41.3 

-1.9 

-.77 

1.6 

1.04 

15T 

0 

L228 

L2  3C 

55,7 

-E»l 

-.91 

1.1 

.61 

40.3 

-2.9 

-1.17 

3.5 

2.25 

15R 

0 

L230 

L232 

59.5 

.7 

.19 

4.0 

2.27 

42.9 

-.3 

-.13 

1.7 

1.06 

15T 

0 

L232 

L236 

58.2 

-.6 

-.18 

1.3 

.76 

45.9 

2.7 

1.06 

2.5 

1.59 

15T 

0 

L236 

L2  37A 

55,2 

-3.6 

-1.08 

1.3 

.72 

40.7 

-2.6 

-1.03 

1.0 

.62 

1 5T 

0 

L237A 

L237B 

57,4 

-1  .4 

-.42 

1.1 

.60 

43.1 

-.1 

-.05 

.8 

.53 

15T 

0 

L237B 

L2  36A 

56.x 

-2.7 

-.80 

1.4 

. 81 

42.9 

-.3 

-.13 

1.5 

.95 

1ST 

0 

L238A 

L24X 

56,9 

-1.9 

-.56 

2.7 

1.55 

42.5 

-.7 

-.29 

1.6 

1 .02 

15T 

0 

L24X 

L244 

58,3 

-.5 

-.14 

1.0 

.60 

45.3 

2.1 

.82 

1.0 

.62 

15C 

0 

L244 

L248 

57,7 

-1.2 

-.34 

1.7 

. 98 

44.2 

.9 

.37 

1.5 

.94 

15J 

0 

L248 

L249 

6X.8 

3.0 

.89 

2.3 

1.32 

46.4 

5.1 

2.02 

2.  1 

1.32 

15T 

0 

L249 

L254 

54,6 

-4.0 

-1.20 

1.0 

. 58 

41.7 

-1.5 

-.61 

1.3 

.82 

15T 

0 

L254 

L255 

57,6 

-1.2 

-.36 

.8 

.47 

42.4 

-.9 

-.34 

.5 

.32 

15T 

0 

L255 

L2  57A 

58,3 

-.5 

-.16 

1.3 

.73 

42.3 

-1  .0 

-.40 

1.3 

.82 

15C 

0 

L257A 

L257B 

59.x 

.3 

.09 

1.6 

.94 

42.0 

-1.3 

-.50 

1.3 

.84 

15C 

0 

L257B 

L2  57C 

58,0 

-.8 

-.24 

1.5 

.87 

42.3 

-1.0 

-.40 

1.3 

.82 

15C 

0 

L257C 

L26X 

56.1 

-2.7 

-.80 

1.6 

.94 

41.0 

-2.3 

-.90 

2.3 

1.45 

15T 

0 

L26X 

L262 

57,8 

-1.0 

-.30 

.9 

.54 

41.0 

-2.3 

-.90 

2.0 

1.25 

15T 

0 

L262 

L264 

56.3 

-2.5 

-.76 

1.8 

1.05 

45.1 

1.8 

.72 

1.8 

1.17 

15T 

0 

L264 

L268 

54,4 

-4.4 

-1.31 

1.3 

.74 

42.1 

-1.1 

-.45 

.7 

.47 

1 5T 

0 

L268 

L273 

64.9 

6.1 

1.82 

.9 

.51 

45.7 

2.5 

.98 

1.2 

.74 

15T 

0 

L273 

L274 

56,9 

.1 

.04 

1.0 

.59 

44.0 

.7 

.29 

1.3 

.84 

15T 

0 

L274 
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REPeHT  N8.  56S  TAPPI  caLLABOKATI VB  BBFBBENCB  PROGRAH  NOVEMBER  1978 

ANALYSIS  Y15-1  TABLE  1 
TEARING  STRENGTH.  GRAMS 

TAPPI  STANDARD  T414  TS-65.  ANT  MAKE  BLMBNDORF  WITH  DEEP  CUTOUT  IS  STANDARD  FOR  THIS  ANALYSIS 


SAMPLE 

BBI7ING 

SAMPLE 

PRINTING 

TEST 

D.' 

■ 15 

LAB 

E81 

69  GfiAMS  PBS  SQOABB  UBTBR 

K25 

75  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

L275 

58.1 

-.7 

-.20 

1.2 

.71 

44.1 

.8 

.32 

1.7 

1.09 

15T 

a 

L275 

L277 

55.6 

-3.2 

-.96 

1.7 

.99 

41.6 

-1.7 

-.66 

1.4 

.86 

15T 

e 

L277 

L276 

65.6 

6.8 

2.02 

7.1 

4.09 

45.3 

2.1 

.82 

2.1 

1.34 

15T 

e 

L278 

L279 

54.7 

-4.1 

-1.22 

1.1 

.63 

40.6 

-2.7 

-1.06 

1.3 

.83 

15T 

fl 

L279 

L2  80 

58.8 

-.0 

-.00 

4.4 

2.54 

41.7 

-1.6 

-.64 

1.1 

.71 

15L 

e 

L260 

L281 

53.9 

-4,9 

-1.45 

1.1 

.63 

40.9 

-2.4 

-.95 

1.7 

1.07 

15T 

e 

L281 

L285 

59.9 

1.1 

.31 

2.1 

1.18 

39.6 

-3.7 

-1.46 

l.S 

.99 

1ST 

« 

L285 

L288 

64.5 

5.7 

1.69 

2.2 

1.25 

41.3 

-2.0 

-.80 

1.1 

.70 

15Q 

X 

LBee 

L290 

59.7 

.9 

.25 

1.3 

.74 

43.1 

-.1 

-.05 

2,4 

1.54 

15T 

G 

L290 

L299 

60.2 

1.4 

.41 

1.5 

.84 

43.3 

.1 

.03 

.7 

.46 

1ST 

6 

L2  99 

L30  5 

63.3 

4,5 

1.34 

2.4 

1.39 

44.3 

1.0 

.40 

2.0 

1.26 

15T 

a 

L305 

L309 

58.5 

-.3 

-.08 

1.3 

.75 

42.3 

-1.0 

-.40 

2.1 

1.35 

15T 

a 

L309 

L312 

57.6 

-1.2 

-.36 

1.5 

.89 

42.8 

-.5 

-.19 

1.5 

.94 

15T 

a 

L312 

L313 

48.1 

-10,7 

-3.18 

1.5 

.83 

48.1 

4,9 

1 .94 

1.2 

.76 

15L 

X 

L313 

L31  5 

59.7 

.9 

.27 

1.5 

.85 

45.7 

2.4 

.96 

1.2 

.75 

15T 

a 

L315 

L321 

60.4 

1.6 

.47 

.8 

.47 

44.3 

1.0 

.40 

1.3 

.82 

1ST 

a 

L321 

L324 

54.1 

-4.7 

-1  .39 

1.9 

1.10 

40.0 

-3.  3 

-1.30 

2.3 

1.45 

15T 

a 

L324 

L328 

58.3 

-.5 

-.16 

1.6 

.90 

42.1 

-1.1 

-.45 

.7 

.47 

1ST 

a 

L328 

L331 

54.6 

-4.2 

-1.25 

1.1 

.64 

40.1 

-3.1 

-1.25 

2.1 

1.32 

15T 

a 

L331 

L336 

59.7 

.9 

.25 

2.2 

1.26 

44.1 

.8 

.32 

1.9 

1.19 

15T 

a 

L336 

L344 

66.0 

7.2 

2.14 

2.6 

1.50 

47,6 

4.3 

1.73 

3.0 

1.94 

15C 

a 

L344 

L345 

54.4 

-4.4 

-1.31 

2.0 

1.16 

39.4 

-3.8 

-1.53 

1.5 

.93 

1ST 

a 

L345 

L352 

58.0 

-.9 

-.25 

.9 

.53 

43.1 

-.1 

-.05 

1.4 

.86 

15C 

a 

L352 

L360 

56.9 

-1.9 

-.58 

1.5 

. 83 

40.3 

-3.0 

-1.19 

1.5 

.95 

1ST 

a 

L360 

L366 

53.0 

-5.8 

-1.73 

1.3 

.72 

39.5 

-3.8 

-1.51 

1.6 

.99 

15T 

a 

L366 

L376 

63.5 

4.7 

1.39 

1.9 

1.10 

45.3 

2.0 

.80 

1.3 

.85 

15T 

a 

L376 

L382 

60.3 

1.5 

.45 

4.1 

2.36 

44.4 

1.1 

.45 

1.6 

1.02 

1ST 

a 

L382 

L388 

52.3 

-6.5 

-1.93 

4.8 

2.75 

47.9 

4.6 

1.83 

2.4 

1.52 

1ST 

X 

L388 

L390 

64.0 

5.2 

1.54 

1.2 

.68 

48.1 

4.8 

1.91 

1.4 

.88 

15T 

a 

L390 

L4  84 

62.8 

4.0 

1.19 

1.5 

.84 

47,2 

3.9 

1.57 

1.8 

1.16 

15T 

a 

L4  64 

LSS4 

66.0 

7.2 

2.14 

1.3 

.75 

45.6 

2.3 

.93 

1.2 

.75 

15C 

« 

L554 

L557 

57.3 

-1.5 

-.46 

1.7 

.96 

42.1 

-1.1 

-.45 

1.9 

1.23 

1ST 

a 

L557 

L558 

56.2 

-2.6 

-.78 

1.1 

.66 

41  .6 

-1.7 

-.66 

1.2 

.75 

1ST 

a 

L558 

L559 

63.1 

4.3 

1.29 

1.1 

.61 

44.1 

.8 

.32 

1.2 

.74 

15T 

a 

L559 

LS60 

61  .5 

2.7 

.81 

2.4 

1.35 

45.2 

1.9 

.77 

3.6 

2.29 

1ST 

a 

L560 

LS62 

55.9 

-2.9 

-.88 

1.6 

.91 

42.7 

-.6 

-.24 

1.6 

1.04 

1ST 

a 

L562 

L566 

56.7 

-2.1 

-.64 

1.0 

.56 

43.1 

-.2 

-.08 

1.3 

.82 

15T 

a 

L566 

L567 

60.3 

1.5 

.45 

1.3 

.77 

42.9 

-.3 

-.13 

1.5 

.98 

1 5C 

a 

L567 

L574 

53.9 

-4.9 

-1.47 

2.4 

1.40 

39,5 

-3.8 

-1.51 

2.1 

1.32 

1ST 

a 

L574 

L576 

64.5 

5.7 

1.68 

2.1 

1.20 

44.0 

.7 

.29 

2.6 

1.64 

1ST 

a 

L576 

L580 

58.7 

-.1 

-.04 

2.0 

1.12 

43.5 

.2 

.08 

.5 

.33 

15T 

a 

L580 

L581 

60. C 

1.1 

.34 

.8 

.48 

46.1 

2.8 

1.12 

1.7 

1.07 

1 50 

a 

L581 

L587 

58.4 

-.4 

-.12 

1.7 

.99 

39.5 

-3.8 

-1.51 

.9 

.56 

1ST 

a 

L587 

L696 

13.6 

-45.2 

-13.46 

.7 

.42 

11.8 

-31.5 

-12.52 

.9 

,55 

1ST 

0 

L596 

L597 

55.9 

-2.9 

-.88 

i.e 

1.01 

42.0 

-1.3 

-.50 

1.3 

.84 

1 5T 

a 

L5  97 

L59  9 

57.9 

-.9 

-.28 

1.4 

.81 

42.6 

-.7 

-.26 

1.6 

1.05 

1ST 

a 

L599 

L600 

62.7 

3.9 

1.17 

1.8 

1.03 

45.3 

2.0 

.80 

2,3 

1.44 

1ST 

a 

L600 

L604 

54.7 

-4.1 

-1.24 

3.9 

2.23 

58.9 

15.7 

6.24 

4.7 

2.97 

1ST 

0 

L604 

L606 

56.0 

-2.8 

-.84 

1.1 

.61 

40.9 

-2.3 

-.93 

1.0 

.61 

15T 

a 

L606 

L61  8 

14.7 

-44.1 

-13.15 

1.0 

.56 

12.7 

-30.6 

-12.18 

1.8 

1.15 

15T 

0 

L610 

L622 

66.8 

7.9 

2.37 

2.6 

1.47 

68.8 

25.5 

10,17 

1.0 

.62 

15T 

0 

L622 

L626 

56.9 

-1.9 

-.56 

1.0 

.59 

41.7 

-1.5 

-.61 

1.5 

.95 

15L 

a 

L626 

L651 

68.9 

10.1 

3.01 

1.5 

. 85 

51  .3 

8.1 

3.21 

1.2 

.79 

1ST 

* 

L651 

L670 

65.5 

6.7 

2.00 

14.1 

8.05 

48.2 

4.9 

1.96 

1.1 

.69 

1ST 

a 

L670 

L676 

59.9 

1.1 

.31 

.9 

.52 

44.7 

1.4 

.56 

2.5 

1.58 

1ST 

a 

L676 

L679 

56.1 

-2.7 

• 

• 

CD 

O 

.8 

.48 

41  .9 

-1.3 

-.53 

1.3 

.85 

1ST 

a 

L679 

OR.  MEAN 

- 58.8 

GRAMS 

GRAND  MEAN 

■ 43.3 

GRAMS 

TEST  DETERMINATIONS 

- 15 

SD  MEANS 

• 3.4 

GRAMS 

SD  OF  MEANS 

• 2.5 

GRAMS 

113 

LABS  IN 

GRAND 

MEANS 

AVEBAGE  SDB  • 

1.7 

GRAMS 

AVERAGE  SDR  - 

1.6  GRAMS 

GR.  MEAN 

■ 576.8 

UILLIKEBTON 

GRAND  MEAN 

- 424.3 

MILLINEMTGN 

15 


BEP6RT  N6.  56S  TAPPI  C6LLAB0SATI VE  SEFBSBMCE  PBeGRAM  N6VBMBBB  1976 

ANALT6IS  115-1  TABLE  1 
TEABINO  STRENGTH,  GBAHS 

TAPPI  STANDAED  T414  TS-65,  ANT  HAKE  ELMENDGItF  WITH  DEEP  CUT5DT  IS  STANDARD  F0B  THIS  ANALYSIS 


SAMPLE 

BBITING 

SAMPLE 

FEINTING 

TEST 

D. 

• 15 

LAB 

E61 

69  GBAMS  PBB  SCDABB  METEB 

K25 

75  GBAMS 

PER  1 

SQUARE  METER 

CODE 

MEAN 

CBV  N.DEV 

SOB 

B.  SOB 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

L226B 

£3.3 

-S.S  .1.63 

2.5 

1.41 

48.3 

6.0 

1.99 

2.4 

1.52 

15V 

. 

L226B 

L242 

57.9 

-.9  ..26 

.8 

.46 

42.2 

.1.1 

-.42 

.9 

.60 

15D 

♦ 

L242 

L250L 

64.2 

5.4  1.60 

1.5 

.88 

47.4 

4.2 

1.66 

1.5 

.93 

15B 

L250L 

L251 

57.3 

.1.5  .,44 

1.7 

.96 

41.4 

.1.9 

..74 

1.4 

.86 

15E 

♦ 

L251 

L291 

58.1 

..7  ..20 

1.4 

.78 

44.0 

.7 

.29 

1.6 

1.02 

15B 

♦ 

L291 

L396U 

56.9 

.1,9  .,56 

1.4 

.79 

41.1 

.2.2 

..88 

1.1 

.70 

15V 

♦ 

L396M 

L531 

48.4 

.10.4  .3.10 

2.4 

1.35 

38.3 

.5.0 

.1.99 

3.7 

2.37 

15E 

♦ 

L531 

L654 

55.7 

.3.1  ..94 

1.0 

.60 

42.3 

..9 

..37 

.8 

.52 

15Z 

♦ 

L654 

TOTAL 

NUMBEB  OF  LAB0BAT6BIBS  BEPORTING  • 

129 

Best  values:  E81  58 

+ 4 grams 

Please  see  the 

diagram  on 

the  inside 

of  the 

back 

K25  43 

+ 4 grams 

cover  of 

this  report  which 

shows  how 

to  distinguish 

between  an  Elmendorf  tear  tester  with  DEEP  CUTOUT 

The  following  laboratories  were  omitted  from  the  and  an  older  model  tester  with  NO  CUTOUT, 

grand  means  because  of  extreme  test  results:  207, 

604,  662. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  596,  618. 

Data  from  the  following  laboratories  appeared 
to  be  off  by  a multiplicative  factor:  226, 

396M.  Code  15V  was  assigned  temporarily  to 
put  in  a factor  of  2. 


BEPeST  N6.  56S  TAPPI  CeLLABeRATIVE  BEFBRENCE  PReGRAM  N6VEIIBEE  1978 

ANALYSIS  Y15-1  TABLE  2 
TEABINO  STRENGTH.  GRAMS 

TAPPI  STANDABO  T414  TS-65,  ANY  MAKE  ELMENDeRF  WITB  DEEP  CUTGOT  IS  STANDARD  FGR  THIS  ANALYSIS 


LAB 

MEANS 

CaaRDINATES 

AVG 

C0DB 

F 

B81 

K25 

UAJeR 

MINGB 

B.SDR 

VAR 

PBePBRTY TEST 

INSTRUMENT CeNUITiaNS 

L596 

f 

13.6 

11.8 

-55.1 

.1 

.49 

15T 

TEARING 

STRENGTH. 

STANDARD. THWING-ELMEND0RF(  SCALE 

xe  100 ) 

L61  6 

0 

14.7 

12.7 

-53.7 

.2 

.85 

15T 

TEARING 

STRENGTH. 

STANDARD, THRING-ELMENDCRFC  SCALE 

xe  100 ) 

L313 

X 

48.1 

48.  1 

-6.0 

10.1 

.80 

15L 

TEARING 

STRENGTH. 

STANDARD,  taRENTZ-WETTRES 

L531 

♦ 

48.4 

38.3 

-11.4 

1.9 

1.86 

15E 

TEARING 

STRENGTH. 

STANDABD,  THHI MG -ELMENDOBF .AMBIENT  C6MD. 

L207 

0 

50.6 

101.5 

26.7 

52.4 

.87 

15R 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMENDeSF, DIGITAL  READaOT 

L386 

X 

52.3 

47.9 

-2.7 

7.5 

2.14 

15T 

TEARING 

STRENGTH. 

STANDARD, THRING.ELHBNDaRFC  SCALE 

xe  100 ) 

L366 

e 

53.0 

39.5 

-6.9 

.2 

.85 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBNDaRF( SCALE 

xe  100 ) 

L226B 

♦ 

53.3 

48.3 

-1.6 

7.2 

1.46 

15V 

TEARING 

STRENGTH. 

STANDARD. THRING-BLMBNDaRF(  SCALE 

xe  100  )X2 

L574 

e 

53.9 

39.5 

-6.2 

-.3 

1.36 

15T 

TEARING 

STRENGTH, 

STANDARD, TBRING-ELHBNDaRP( SCALE 

xe  100 ) 

L261 

0 

53.9 

40.9 

-5.4 

.8 

.85 

15T 

TEARING 

STRENGTH, 

STANDARD, THRING-ELMENDaRF<  SCALE 

xe  100) 

L324 

a 

54.  1 

40.0 

-5.7 

.0 

1.27 

1ST 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMEND0RF(  SCALE 

xe  100) 

L345 

a 

54.4 

39.4 

-5.8 

-.6 

1 .04 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RP<  SCALE 

xe  100) 

L266 

a 

54.4 

42.1 

-4.3 

1.6 

.61 

15T 

TEARING 

STRENGTH. 

STANDARD, TBWING-ELMENDaHF( SCALE 

xe  100 ) 

LI  91 

a 

54.4 

39.6 

-5.7 

-.5 

1 . 17 

15T 

TEARING 

STRENGTH. 

STANDARD, THWlNG-ELMENDeRF(  SCALE 

xe  100 ) 

L33S 

a 

54.6 

40.1 

-5.2 

-.2 

.98 

15T 

TEARING 

STRENGTH. 

STANDARD, THRING-ELMENDaRF( SCALE 

xe  100 ) 

L604 

0 

54.7 

58.9 

5.6 

15.2 

2.60 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMENDeHF(  SCALE 

xe  100 ) 

L279 

0 

54.7 

40.6 

-4.9 

.2 

.73 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBNDaRF(  SCALE 

xe  100 ) 

L254 

a 

54.8 

41.7 

-4.2 

1.0 

.70 

15T 

TEARING 

STRENGTH. 

STANDARD, TEWING. BLMENDaRP( SCALE 

xe  100 ) 

L211 

a 

54.9 

40.1 

-5.0 

-.3 

.39 

15R 

TEARING 

STRENGTH, 

STANDARD, THWING-BLMEND0RF, DIGITAL  READ0UT 

U07 

a 

55.2 

39.4 

-5.2 

-1.1 

.73 

15T 

TEARING 

STRENGTH. 

STANDARD, TH»ING-ELMENDeRF(  SCALE 

T0  100 ) 

L237A 

a 

55.2 

40.7 

-4.5 

-.1 

.67 

15T 

TEARING 

STRENGTH, 

STANDARD. THHING-ELMENDeRFI  SCALE 

T0  100 ) 

LI  82A 

a 

55.4 

44.1 

-2.3 

2.7 

1.22 

15A 

TEARING 

STRENGTH. 

STANDARD,  APPITA 

L224 

a 

55.5 

41.2 

-3.9 

.2 

.84 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMENDeRF( SCALE 

TG  100 ) 

L277 

a 

55.6 

41.6 

-3.6 

.5 

.92 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMENDeRF(  SCALE 

Te  100 ) 

L6  54 

♦ 

55.7 

42.3 

-3.1 

1.0 

.56 

15X 

TEARING 

STRENGTH, 

STANDARD:  GIVE  INSTROMENT  MAEE.M6DEL 

LI  0 5 

a 

55.7 

38.7 

-5.1 

-1.9 

1.04 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMENDaRP<  SCALE 

xe  100 ) 

L230 

a 

55.7 

40.3 

-4.2 

-.6 

1.43 

15R 

TEARING 

STRENGTH. 

STANDARD, THWING-EL«ENDeRF , DI GITAL  READeOT 

L597 

a 

55.9 

42.0 

-3.1 

.7 

.92 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING«BLMBNDaRF(  SCALE 

xe  100 ) 

L562 

a 

55.9 

42.7 

-2.8 

1.2 

.98 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF(  SCALE 

xe  100 ) 

L606 

a 

56.  0 

40.9 

-3.6 

-.3 

.61 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBNDaRF<  SCALE 

xe  100) 

L679 

a 

56.  1 

41.9 

-3.0 

.4 

.66 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-BLMENDeHF(  SCALE 

xe  100  ) 

LI  24 

a 

56.  1 

42.1 

-2.8 

.6 

1.02 

15T 

TEARING 

STRENGTH, 

STANDARD, THffING-ELMBNDaHF( SCALE 

xe  100) 

L2  61 

a 

56.  1 

41.0 

-3.5 

-.3 

1.19 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMBND0RF( SCALE 

xe  100  ) 

L238A 

a 

56.  1 

42.9 

-2.4 

1.3 

. 88 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-BLMENDaRF(  SCALE 

xe  100) 

L558 

a 

56.2 

41.6 

-3.1 

.1 

.71 

15T 

TEARING 

STRENGTH, 

STANDARD. THWlNG-BLMENDaRF(  SCALE 

xe  100 ) 

L264 

a 

56.3 

45.1 

-1.1 

2.9 

1.11 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMEND0RF(  SCALE 

xe  100 ) 

LI  22 

a 

56.  3 

41.9 

-2.8 

.3 

1.01 

15C 

TEARING 

STRENGTH. 

STANDARD,  THWI NG-BLMENDaRF  ( W, 

•AIR  CLAMP ) 

LI  85 

a 

56.  4 

44.5 

-1.3 

2.4 

.74 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMENDaRF( SCALE 

xe  100 ) 

L566 

a 

56.7 

43.1 

-1.9 

1.1 

.69 

15T 

TEARING 

STRENGTH. 

STANDARD, TBWING-ELMEND0RF( SCALE 

xe  100) 

LI  89 

a 

56.9 

40.3 

-3.3 

-1.3 

.70 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBND0RF(  SCALE 

xe  100 ) 

L360 

a 

56.  9 

40.3 

-3.3 

-1.3 

.89 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-BLMENDaHF<  SCALE 

xe  100) 

L396U 

♦ 

56.9 

41.1 

-2.8 

-.7 

.75 

15V 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMEND0RF<  SCALE 

xe  100  )X2 

L62  6 

a 

56.9 

41.7 

-2.4 

-.2 

.77 

15L 

TEARING 

STRENGTH. 

STANDARD,  LGRENTZ-WETTRES 

L241 

a 

56.9 

42.5 

-2.0 

.5 

1.29 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND6RF(  SCALE 

xe  100 ) 

U03 

a 

57.0 

41.3 

-2.6 

-.6 

.65 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBNDaSF( SCALE 

xe  100 ) 

LI  41 

a 

57.0 

40.1 

-3.3 

-1.5 

.96 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMENDORF( SCALE 

xe  100 ) 

L148 

a 

57.0 

42.3 

-2.1 

.2 

. 80 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF(  SCALE 

xe  100 ) 

L190R 

a 

57.2 

42.1 

-2.0 

-.0 

.83 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG-BLMBNDaRF  ( W, 

AIR  CLAMP) 

L557 

a 

57.3 

42.1 

-1.9 

-.1 

1.10 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF( SCALE 

xe  100  ) 

L251 

♦ 

57.3 

41.4 

-2.3 

-.7 

.91 

15K 

TEARING 

STRENGTH, 

STANDARD,  LeRENTZ-WETTRBS,  20 

C.  65*  RH 

L237B 

a 

57.4 

43.1 

-1.2 

.7 

.57 

15T 

TEARING 

STRENGTH, 

STANDARD, THWTNG-BLMENDeHF( SCALE 

xe  100 ) 

LX73B 

a 

57.5 

45.9 

.4 

2.9 

.85 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMENDaRFC  SCALE 

xe  100 ) 

LI  53 

a 

57.5 

42.2 

-1.7 

-.1 

.89 

15C 

TEARING 

STRENGTH. 

STANDARD,  THWING.ELMBND0RF  ( W, 

,AIB  CLAMP) 

LI  21 

a 

57.6 

40.9 

-2.3 

-1.2 

.97 

15T 

TEARING 

STRENGTH. 

STANDARD, THWING-ELMEND0RF( SCALE 

xe  100 ) 

L312 

a 

57.  6 

42.8 

-1.3 

.3 

.91 

15T 

TEARING 

STRENGTH, 

STANDARD, TBWING-ELMBNDaRF(  SCALE 

xe  100 ) 

L255 

a 

57.6 

42.4 

-1.5 

-.0 

.40 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBND0RF(  SCALE 

xe  100 ) 

L248 

a 

57.7 

44.2 

-.4 

1.4 

.96 

15J 

TEARING 

STRENGTH, 

STANDARD,  LORENTZ-WBTTRES 

LI  15 

a 

57.7 

41.5 

-1.9 

-.8 

.86 

15C 

TEARING 

STRENGTH, 

STANDARD.  THWI NG-ELMBND6RF  ( W, 

AIB  CLAMP ) 

L262 

a 

57.8 

41.0 

-2.1 

-1.3 

.90 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF(  SCALE 

xe  100 ) 

U 83 

a 

57,9 

41.0 

-2.1 

-1.3 

.32 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RF(  SCALE 

xe  100 ) 

L5  99 

a 

57,9 

42.6 

-1.2 

-.0 

.93 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMENDeRF(  SCALE 

xe  100 ) 

L190C 

a 

57.9 

44.0 

-.4 

1.1 

. 68 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF<  SCALE 

xe  100) 

LI  62 

a 

57.9 

42.5 

-1.2 

-.1 

.91 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0RF<  SCALE 

xe  100) 

L242 

♦ 

57.9 

42.2 

-1.3 

-.4 

.53 

15D 

TEARING 

STRENGTH, 

STANDARD,  AUSTRALIAN  6PT*  C0. 

L352 

a 

58.0 

43.1 

-.8 

.4 

.70 

ISC 

TEARING 

STRENGTH, 

STANDARD,  THWI NG-ELMEND0RF  ( W, 

AIR  CLAMP) 
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RBP0RT  N0.  56S  TAPPI  CeLLABeRATI VE  REFERENCE  PSeGRAM  NGVEMBBE  1978 

ANALYSIS  T15.1  TABLE  2 
TEARING  STRENGTH,  GBAUS 

TAPPI  STANDARD  T414  TS.6S,  ANY  MAKE  ELMENDeRF  WITE  DEEP  CDTetTT  IS  STANDARD  FOR  THIS  ANALYSIS 
LAB  MEANS  ceeBDINATES  AVG 


C0DB 

F 

B8I 

E2S 

MAJeR 

MINOS 

B.SDR 

VAR 

PRePERTY TEST 

INSTRUMENT C0NDITI0NS 

U66 

e 

56*0 

43,2 

-.7 

.4 

1.22 

15T 

TEARING 

STRENGTH, 

STANDARD. THVING.ELMEND0RF(  SCALE 

TO 

100  ) 

L257C 

0 

58.0 

42.3 

-1.2 

-.4 

.84 

15C 

TEARING 

STRENGTH, 

STANDARD,  THRI NG-ELMBND6RF  ( W. 

lAIB  CLAMP  ) 

LS63 

0 

58*0 

41,5 

-1.7 

-1.0 

.74 

15T 

TEARING 

STRENGTH, 

STANDARD, THRING.ELMBND0RF( SCALE 

TO 

100  ) 

L291 

♦ 

58.  1 

44.0 

-.1 

1.0 

.90 

15B 

TEARING 

STRENGTH, 

STANDARD,  APPITA.  20  C.  65«  RH 

L275 

0 

58,  X 

44.1 

-.1 

1.0 

.90 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELUEND0RF( SCALE 

T0 

100  ) 

LI  28 

0 

58*1 

44,3 

.1 

1.3 

.79 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING.ELUEND0RF( SCALE 

T0 

100  ) 

L226 

0 

58.x 

41,3 

-1.7 

-1.2 

1.25 

1ST 

TEARING 

STRENGTH, 

STANDARD, TEWING. ELMEND0RF(  SCALE 

T0 

100  ) 

L236 

0 

58.2 

45,9 

1.0 

2.5 

1.17 

15T 

TEARING 

STRENGTH, 

STANDARD, TBWING-ELUEND0RF(  SCALE 

TO 

100  ) 

L32  8 

0 

58.3 

42.1 

-1.1 

-.6 

.69 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-BLMBND0RF(  SCALE 

TO 

100  ) 

L257A 

0 

58,  3 

42.3 

-1.0 

-.5 

.77 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG-ELMEND0RF  ( W, 

.AIR  CLAMP) 

L244 

0 

58.3 

45.3 

.s 

2.0 

.61 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG.BLMEND0RF  ( W, 

.AIR  CLAMP ) 

L587 

0 

58.4 

39.5 

-2.5 

-2.9 

.79 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMBND0RF( SCALE 

TO 

100  ) 

L2S2 

0 

58.4 

41.6 

-1.3 

-1.1 

2.22 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-ELMEND0HF( SCALE 

TO 

100  ) 

L309 

0 

58,5 

42,3 

-.6 

-.7 

1.05 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING-BLMBND0EF<  SCALE 

TO 

100  ) 

L580 

0 

58.7 

43,5 

-.0 

.3 

.72 

1ST 

TEARING 

STRENGTH, 

STANDARD. TEWING. ELMEND0RF( SCALE 

T0 

100  ) 

L280 

0 

58.8 

41.7 

-.9 

-1.3 

1.63 

ISL 

TEARING 

STRENGTH, 

STANDARD,  L0RENTZ. RETIRES 

LI  67 

0 

58.  8 

43,3 

.0 

.1 

.66 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG-BLMBND0RF  ( W. 

AIR  CLAMP ) 

LI  26 

0 

58.9 

43,  5 

.2 

.1 

1.15 

15T 

TEARING 

STRENGTH, 

STANDARD, THHING.BLMEND0RF(  SCALE 

TO 

100  ) 

L2I7 

0 

58.  9 

44.7 

.9 

1.1 

.82 

1ST 

TEARING 

STRENGTH, 

STANDARD, TflWING-ELMEND0RF( SCALE 

TO 

100  ) 

L274 

0 

58.9 

44.0 

.5 

.5 

.71 

15T 

TEARING 

STRENGTH, 

STANDARD. THWING.BLMEND0HF(  SCALE 

T0 

100  ) 

L257B 

0 

59.1 

42.0 

-.5 

-1.2 

.89 

ISC 

TEARING 

STRENGTH, 

STANDARD.  THWI NG.ELMEND0 RF  ( W« 

AIR  CLAMP  ) 

L232 

0 

59.5 

42.9 

.3 

-.6 

1.67 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMBND0HF(  SCALE 

TO 

100  ) 

L225 

0 

59.  6 

44,9 

1.6 

.9 

.60 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING-BLMEND0RF( SCALE 

T0 

100  ) 

L336 

0 

59.7 

44,1 

1.2 

.2 

1.22 

15T 

TEARING 

STRENGTH, 

STANDARD, THHING.ELMEND0RF( SCALE 

TO 

100  ) 

L290 

0 

59,7 

43.1 

.6 

-.6 

1.14 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.ELMEND0RF( SCALE 

T0 

100  ) 

U43 

0 

59,7 

43,9 

1.0 

.0 

2.56 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RP(  SCALE 

TO 

100  ) 

L315 

0 

59.7 

45.7 

2.1 

1.4 

.80 

1ST 

TEARING 

STRENGTH, 

STANDARD. THWING.ELMBND0RF(  SCALE 

TO 

100  > 

L676 

6 

59.  9 

44,7 

1.7 

.5 

1.05 

15T 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMENDORF(  SCALE 

T0 

1 00  ) 

L2I3 

0 

59,9 

45.3 

2.0 

1.1 

.71 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.BLMBND0RF<  SCALE 

TO 

100  ) 

L285 

* 

59,9 

39.6 

-1.2 

-3.6 

1.09 

1ST 

TEARING 

STRENGTH, 

STANDARD, THHING-BLMBND0RF(  SCALE 

TO 

100) 

L226C 

0 

59,9 

42.2 

.2 

-1.5 

.82 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWINC.ELMEND0RF(  SCALE 

TO 

100  ) 

L581 

0 

60,  0 

46.1 

2.5 

1.6 

.78 

ISO 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RF, AIR  CLAMP, DIGITL 

L299 

0 

60.2 

43,3 

1.2 

-.7 

.65 

1ST 

TEARING 

STRENGTH, 

STANDARD, TEWING. ELMSND0BF(  SCALE 

TO 

100  ) 

L3  82 

0 

60.3 

44,  4 

1.9 

.1 

1.69 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.BLMEND0RF(  SCALE 

TO 

100  ) 

L567 

0 

60.3 

42.9 

1.1 

-1.1 

.87 

iSC 

TEARING 

STRENGTH, 

STANDARD,  TBWING.BLUBND0RF  ( W« 

AIR  CLAMP) 

L321 

0 

60,4 

44.3 

1.9 

-.1 

.65 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING-ELMEND0RF(  SCALE 

TO 

100  ) 

LI  82T 

0 

60.6 

47,5 

3.9 

2.4 

.80 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.ELMEND0RF( SCALE 

TO 

100  ) 

L206 

0 

60,7 

45.  6 

2.9 

.8 

.98 

15R 

TEARING 

STRENGTH, 

STANDARD, TEWING. ELMEND0RF, DIGITAL  READ0UT 

LX  50 

0 

61.0 

44,1 

2.3 

-.5 

.76 

1ST 

TEARING 

STRENGTH. 

STANDARD, TEWING.ELMEND0RF(  SCALE 

TO 

100  ) 

LX  4 5 

0 

6X.X 

46,9 

3.9 

1.7 

1.39 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.ELMEND0RF(  SCALE 

T0 

100  ) 

LI  95 

0 

61.1 

44,0 

2.3 

-.7 

.91 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG.ELMENDORF  ( W, 

AIR 

: CLAMP ) 

L560 

0 

61.5 

45.2 

3.3 

.0 

1.82 

1ST 

TEARING 

STRENGTH, 

STANDARD. TEWING. ELMEND0RF(  SCALE 

TO 

100  ) 

L249 

0 

61.8 

48.4 

5.4 

2.5 

1.32 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RF<  SCALE 

TO 

100  ) 

L600 

0 

62.7 

45.3 

4.4 

-.6 

1.23 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RF(  SCALE 

TO 

100  ) 

L484 

0 

62,6 

47.2 

5.5 

.9 

1.00 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.SLMEND0RF(  SCALE 

TO 

100  ) 

LX  94 

0 

63.1 

46.9 

5.6 

.5 

.59 

1ST 

TEARING 

STRENGTH, 

STANDARD. TRWING.ELMEND0RF(  SCALE 

TO 

100  ) 

L5  59 

0 

63.1 

44,1 

4.0 

-1.8 

.67 

1ST 

TEARING 

STRENGTH, 

STANDARD, TEWING. BLMEND0RP(  SCALE 

TO 

100  ) 

L30  5 

0 

63,  3 

44.3 

4.3 

-1.8 

1.33 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.BLMSND0RF<  SCALE 

TO 

100  ) 

L376 

0 

63.5 

45,3 

S.O 

-1.0 

.98 

1ST 

TEARING 

STRENGTH, 

STANDARD, TEWING. ELMEND0RP<  SCALE 

TO 

100  ) 

LX  39 

0 

63.8 

46,1 

6.  8 

1.1 

. 80 

1ST 

TEARING 

STRENGTH, 

STANDARD. THWING.BLMBND0RF<  SCALE 

TO 

100  ) 

L390 

0 

64,0 

48.1 

7.0 

1.0 

.78 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RP<  SCALE 

TO 

100  ) 

L250L 

♦ 

64.2 

47,4 

6.8 

.3 

.90 

15H 

TEARING 

STRENGTH, 

STANDARD,  LH0MARGY,  20  C,  65% 

RB 

L576 

0 

64.5 

44,0 

5.1 

-2.6 

1.42 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMBND0RP(  SCALE 

TO 

100  ) 

L288 

X 

64,5 

41,3 

3.5 

-4.9 

.97 

150 

TEARING 

STRENGTH, 

STANDARD, TBWING.ELMEND0RF, AIR  CLAMP 

.DIGITL 

L273 

0 

64.9 

45,  7 

6.4 

-1.5 

.62 

1ST 

TEARING 

STRENGTH, 

STANDARD, THW INC. ELMBND0RP(  SCALE 

TO 

100  ) 

L223 

0 

65.3 

49.3 

8.8 

1.2 

. 80 

15R 

TEARING 

STRENGTH, 

STANDARD, THWING.ELMEND0RF, DIGITAL  READOUT 

L670 

0 

65.5 

48.2 

8.3 

.2 

4.37 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.BLMBND0RF( SCALE 

TO 

100  ) 

L278 

0 

65,  6 

45.3 

6.7 

-2.2 

2.71 

1ST 

TEARING 

STRENGTH, 

STANDARD, THWING.BLMEND0RF(  SCALE 

TO 

100  ) 

L344 

0 

66.0 

47.6 

8.4 

-.6 

1.72 

ISC 

TEARING 

STRENGTH, 

STANDARD,  THWI NG.BLUENDORP  ( W, 

AIR 

CLAMP ) 

L554 

« 

66,0 

45.6 

7.2 

-2.2 

.75 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG.BLUENDORP  ( W* 

AIR 

CLAMP ) 

L622 

tf 

66.  8 

68.8 

21.2 

16.4 

1.05 

1ST 

TEARING 

STRENGTH, 

STANDARD, TBWING.BLMEND0RP(  SCALE 

TO 

100  ) 

LX3X 

« 

67,9 

46,3 

9.1 

-2.7 

1.74 

15A 

TEARING 

STRENGTH, 

STANDARD,  APPITA 

L65X 

« 

68.9 

51.3 

12.9 

.8 

.82 

1ST 

TEARING 

STRENGTH, 

STANDARD, TEWING. BLMBND0RP(  SCALE 

TO 

100  ) 

LX  51 

« 

69.3 

49.  7 

12.3 

-.8 

.97 

15C 

TEARING 

STRENGTH, 

STANDARD,  THWI NG -BLUENDORF  ( W. 

AIR 

CLAMP ) 

CUBANS : 

58.  6 

43.3 

1.00 

95%  ELLIPSE: 

10.0 

3.1 

RITE 

GAMMA  - 34  DEGREES 
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MILLINENT0N 

300  320  340  360  380  400  420  440  460  480  500  520  540 


TERRING  STRENGTH,  DEEP  CUT0UT 


SAMPLE  E8i  - 58.8  GRAMS  SAMPLE  K25  =43-3  GRAMS 

SAMPLE  E8\  = 577  MILLINEWTON  SAMPLE  K25  = 424  MILLINEWTON 


GRRMS 

I 1 1 1 1 1 ) 1 1 ) 1 1 1 

460  480  500  520  540  560  580  600  620  640  660  680  700 

niLLINEWTGN 
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EEP6RT  N6,  56S  TAPPI  CeLLABeRATI VE  PEFERENCB  PB0GRAM  NeVBMBEE  J978 

ANALYSIS  117.1  TABLE  1 
TEABINO  STBENGTH,  GBAMS 

TAPPI  STANDARD  1414  TS-65,  IBBING-BLHEKDeBF  BITHeOT  DEEP  CUTeUT  IS  STANDARD  PGR  THIS  ANALYSIS 


SAMPLE 

KRAFT 

SAMPLE 

PRINTING 

TEST 

D.  - 15 

LAB 

K19 

123  GSAMS 

FEB  SQDABE  METBB 

K35 

105  GBAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

VAB 

F 

LAB 

LI  22 

J43.1 

-4.1 

-.41 

8.2 

1.23 

116.0 

-4.1 

-.46 

4.9 

1.18 

17N 

0 

LI  22 

LI  48 

145.9 

-1.3 

-.13 

3.7 

.55 

119.9 

-.3 

-.03 

3.4 

.82 

17N 

0 

LI  48 

L231 

151.3 

4.2 

.42 

6.2 

.93 

115.6 

-4.5 

-.50 

1.8 

.43 

17N 

0 

L231 

L2  34 

156.3 

9.1 

.92 

5.8 

.86 

131.7 

11.6 

1.28 

4.7 

1.13 

17N 

0 

L234 

L267 

161.3 

14.2 

1.43 

6.6 

.99 

135.8 

15.7 

1.73 

7.0 

1.69 

17N 

0 

L267 

L269 

153.6 

6.4 

.65 

9.5 

1.43 

128.7 

8.6 

.95 

7.2 

1.72 

17N 

0 

L269 

L301A 

149.2 

2.0 

.21 

7.4 

1.12 

122.9 

2.7 

.30 

3.2 

.77 

17N 

0 

L301A 

L301B 

146.7 

-.5 

-.05 

5.4 

.81 

119.5 

-.6 

-.07 

2.3 

.54 

17N 

0 

L301B 

L308 

156.3 

9.1 

.92 

10.3 

1.54 

129.1 

8.9 

.99 

6.7 

1.61 

17N 

0 

L308 

L326 

148.9 

1.8 

.18 

6.5 

.97 

115.7 

-4.5 

-.49 

3.3 

.79 

17N 

0 

L326 

L339 

124.5 

-22.6 

-2.29 

6.0 

.90 

106.8 

-13.3 

-1.47 

3.4 

.81 

17N 

o 

L339 

L372 

133.2 

-14.0 

-1.41 

4.6 

.70 

109.6 

-10.5 

-1.16 

3.1 

.75 

17N 

0 

L372 

L393 

142.9 

-4.2 

-.43 

6.5 

.97 

110.4 

-9.7 

-1.07 

3.0 

.73 

17N 

o 

L393 

GR.  MEAN 

- 147.2 

GBAMS 

GBAKD  MEAN 

- 120.1 

GBAMS 

TEST  DETEBMINATIONS 

- 15 

SD  MEANS 

■ 9.9 

GBAMS 

SD  OF  MEANS 

- 9.0 

GBAMS 

13 

LABS  IN 

GRAND 

MEANS 

GE« 


AVERAGE  SDR 

UEAN  "1443.2  MILLINEB10N 


6*7  GRAMS 

GBAND  MEAN 


AVERAGE  SDR 
■1178.1  MILLINBWTGN 


4.2  GRAMS 


T67AL  NUMBER  6F  LABeKATCRIES  EEPeRTING 


Best  values:  K19  147  + 15  grams 

K35  120  + 14  grams 


Please  see  the  diagram  on  the  Inside  of  the  back 
cover  of  this  report  which  shows  how  to  distinguish 
between  an  Elmendorf  tear  tester  with  DEEP  CUTOUT 
and  an  older  model  tester  with  NOT  CUTOUT. 


REPORT  NO.  56S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1978 

ANALYSIS  117.1  TABLE  2 
TEJ^RINO  STRENGTH.  GBAMS 

TAPPI  STANDARD  1414  18-65,  TBWING-ELMENDOBF  WITHOUT  DEEP  CUTOUT  IS  STANDARD  FOR  THIS  ANALYSIS 
LAB  MEANS  COORDINATES  AVO 


CODE 

F 

R19 

K35 

NAJOB 

MINOB 

B.  SDB 

VAB 

PROPERTY TEST 

INSTRUMENT- 

--CONDITIONS 

L339 

0 

124.5 

106.8 

-25.7 

5.3 

.86 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TBWI NG-ELMBNDORF 

L372 

0 

133.2 

109.6 

-17.4 

1.6 

.73 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

THWING-BLMENDORF 

L393 

6 

142.9 

11  0.4 

-9.7 

-4.4 

.85 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TBVI NO-ELMENDORP 

LI  22 

0 

143.1 

116.0 

-5.8 

-.3 

1.21 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TH%I NG-ELMBNDORF 

LI  4 8 

0 

145.9 

119.9 

-1.1 

.7 

.69 

17N 

TEASING 

STRENGTH, 

NO 

CUT 

OUT, 

TBRING. ELMENDORF 

L301  B 

0 

146.7 

119.5 

-.8 

-.  1 

.68 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

THHI NG-ELMENDORF 

L32  6 

0 

1 48.9 

11  5.7 

-1.7 

-4.5 

.88 

17N 

TEARING 

STRENGTH. 

NO 

CUT 

OUT. 

THHI NG-ELMENDORF 

L30I  A 

0 

149,2 

122.9 

3.3 

.7 

.94 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

THWI NG-ELMENDORF 

L231 

6 

151.3 

11  5.6 

.1 

-6.2 

. 68 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TB VI NO-ELMENDORP 

L269 

0 

153.  6 

128,7 

10.5 

2.1 

1. 57 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TBVI NO -ELMENDORF 

L308 

0 

156.3 

129.1 

12.7 

.5 

1.57 

17N 

TEARING 

STRENGTH, 

NO 

CUT 

OUT, 

TBVl NG-ELMENDORF 

L234 

0 

156.3 

131.7 

14.5 

2.5 

1.00 

17N 

TEARING 

STRENGTH. 

NO 

CUT 

OUT, 

TBVI NG-ELMENDORF 

La67 

0 

161.3 

135.8 

21.0 

2.1 

1.34 

17N 

TEARING 

STRENGTH. 

NO 

CUT 

OUT, 

TBVI NG-ELMBNDORF 

OMEANS 

147.2 

120.1 

1.00 

95%  ELLIPSE: 

38.4 

9.5 

WITH 

GAMMA  • 42 

DEGREES 

20 
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REP6ST  N6«  56S 


N6VEMBES  1978 


TAFPI  C6IXAB6RATIVE  REFERBNCB  PSeGRAM 
ANALYSIS  119-1  TABLE  1 

TENSILE  BBEAKING  STBENGTH,  ElLeNBWieNS  FEB  UETEB  - PACKAGING  PAPBB 
TAPPI  STANDABDS  1404  6S-76  AND  1494  63-70,  TENSILE  BBEAKING  STRENGTH,  FBNDOLDM  AND  CRB  TYPES 


SAMPLE 

PBINTING 

SAMPLE 

KRAFT 

TEST 

D.  - ao 

LAB 

K3S 

lOS  GSAUS 

1 PBB  SQUARE  METER 

K33 

123  GRAMS  PER  SQUARE  METER 

C0DE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDS 

MEAN 

DEV 

N.DEV 

SDB 

B.SDR 

VAR 

F 

LAB 

LI  07 

8,53 

-.15 

-.45 

.54 

1.18 

9.71 

.37 

.96 

.68 

1.25 

19A 

0 

LI  07 

LI  22 

8, 80 

.12 

.35 

.41 

.90 

9,37 

.03 

.07 

.52 

.95 

19A 

0 

LI  22 

LI  2 6 

6.65 

-.03 

-.09 

.32 

.71 

9.47 

.12 

.33 

.45 

.83 

19A 

0 

LI  26 

LI  51 

8.68 

-.00 

-.00 

.61 

1.34 

9,31 

-.03 

-.08 

.65 

1.18 

19A 

0 

L151 

LI  S3 

8.84 

.16 

.48 

.44 

.97 

9,66 

.33 

.87 

.41 

.75 

19P 

0 

LI  53 

LI  67 

9.98 

1.30 

3.88 

.48 

1.06 

10,65 

1.31 

3.44 

.63 

1.15 

19G 

X 

LI  67 

LI  821 

8.53 

-.14 

-.43 

.41 

.90 

9,21 

-.13 

-.34 

.52 

.95 

19D 

0 

LI  621 

LI  62  L 

8.38 

-.30 

-.90 

.38 

.83 

9,26 

-.07 

-.17 

.50 

.92 

19T 

0 

L182L 

L207 

8.72 

.04 

.13 

.42 

.92 

9.50 

.16 

.42 

.66 

1.20 

19A 

0 

L207 

L217P 

8.22 

-.45 

-1.35 

.42 

.92 

9,19 

-.15 

-.40 

.49 

.90 

19P 

0 

L217P 

L224 

8.72 

.05 

.14 

.43 

.95 

9.61 

.26 

.69 

.51 

.93 

19A 

0 

L224 

L225 

6.82 

.14 

.41 

.39 

.85 

9.39 

.05 

.13 

.54 

.98 

19P 

0 

L225 

L234L 

8.77 

.09 

.27 

.40 

.88 

9.21 

-.13 

-.35 

.58 

1.06 

19P 

0 

L234L 

L237A 

8.13 

-.55 

-1.62 

.52 

1.14 

7.55 

-1.79 

-4.69 

.72 

1.31 

19Q 

4 

L237A 

L237B 

9.01 

. 33 

.98 

.51 

1.13 

9,34 

.00 

.00 

.65 

1.18 

19A 

0 

L237B 

L2  38A 

8.53 

-.15 

-.44 

.48 

1.05 

9.19 

-.15 

-.39 

.70 

1.28 

19T 

0 

L236A 

L257A 

8,79 

.12 

.35 

.30 

.66 

9,39 

.05 

.13 

.45 

.83 

19P 

0 

L257A 

L257C 

8.58 

-.10 

-.30 

.49 

1.09 

9.48 

.14 

.35 

.38 

.69 

19P 

0 

L257C 

L264A 

8.61 

-.07 

-.21 

.51 

1.11 

9.42 

.08 

.21 

.63 

1.15 

19A 

a 

L264A 

L264P 

8.88 

.21 

.61 

.41 

.90 

9,76 

.44 

1.15 

.57 

1.04 

19P 

0 

L264P 

L265 

8,95 

.27 

.80 

.54 

1.19 

9.10 

-.25 

-.65 

.64 

1.18 

19A 

0 

L265 

L267 

6.43 

-.25 

-.74 

.50 

1.11 

9.65 

.31 

.80 

.45 

.83 

19A 

0 

L267 

L268A 

8,97 

.29 

.86 

.38 

. 83 

9,17 

-.18 

-.46 

.45 

.82 

19A 

0 

L268A 

L268P 

8.04 

-.64 

-1.91 

.45 

.99 

9,57 

.23 

.61 

.56 

1 .02 

19P 

0 

L268P 

L273 

9.12 

.44 

1.31 

.46 

1.02 

9.37 

.03 

.07 

.66 

1.20 

19P 

0 

L273 

L2  74 

6.62 

-.06 

-.18 

.24 

.52 

8,47 

-.88 

-2.30 

.25 

.46 

19P 

0 

L274 

L280 

8.09 

-.  59 

-1.74 

.43 

.94 

6.64 

-.70 

-1.84 

.53 

.97 

19G 

0 

L280 

L281 

9.39 

.72 

2.13 

.31 

.68 

9,47 

.12 

.32 

.52 

.94 

19G 

0 

L281 

L305 

8,73 

.06 

.17 

.46 

1.01 

9.28 

-.07 

-.18 

.37 

.69 

19V 

0 

L305 

L312 

8.62 

-.06 

-.17 

.53 

1.17 

9.51 

.17 

.44 

.45 

.82 

19D 

0 

L312 

L31  8 

8.08 

-.59 

-1.77 

.38 

.84 

6.64 

-.70 

-1.83 

.42 

.77 

19G 

0 

L318 

L324 

8.60 

-.07 

-.22 

.44 

.97 

9,19 

-.15 

-.39 

.56 

1.02 

19A 

0 

L324 

L336 

8,76 

.08 

.25 

.34 

.74 

9.52 

.18 

.48 

.48 

.87 

19G 

0 

L336 

L356 

8,91 

.24 

.70 

.36 

.79 

9.72 

.38 

1.00 

.64 

1.17 

1 9P 

0 

L356 

L366 

8.45 

-.23 

-.69 

.73 

1.59 

9.69 

.34 

.90 

.77 

1.41 

19P 

0 

L366 

L562 

8,94 

.27 

.79 

.69 

1.52 

10.03 

.69 

1.80 

.63 

1.15 

19P 

0 

L562 

L568 

8.21 

-.47 

-1.38 

.36 

.79 

8.92 

-.43 

-1.12 

.36 

.67 

19P 

0 

L568 

L576 

8.50 

-.18 

-.54 

.41 

.91 

9.19 

-.15 

-.40 

.50 

.92 

19A 

0 

L576 

L580 

9.16 

.48 

1.44 

.42 

.93 

6.69 

-.65 

-1.70 

.79 

1.45 

19G 

« 

L5  80 

L581 

9.18 

.50 

1.48 

.58 

1.28 

9.94 

.59 

1.56 

.70 

1.28 

19A 

0 

L581 

L582 

7,90 

-.78 

-2.32 

.34 

.74 

6.  25 

-1.10 

-2.87 

.70 

1.28 

19A 

* 

L582 

L604 

1 .51 

-7.17  - 

21.34 

.15 

.32 

1.72 

-7.62 

-19.98 

.08 

.15 

19A 

» 

L604 

L606 

8,  85 

.18 

.53 

.68 

1.49 

9,41 

.07 

.18 

.56 

1.02 

19P 

0 

L606 

L622 

8.60 

-.08 

-.22 

.55 

1.21 

9,67 

.32 

.85 

.57 

1 .05 

190 

0 

L6  22 

L650 

9.31 

.63 

1 .88 

.51 

1.11 

9,77 

.43 

1.13 

.91 

1.67 

19G 

0 

L650 

L676 

7,44 

-1. 23 

-3.67 

1.08 

2.37 

7,23 

-2.11 

-5.64 

1.03 

1.89 

19A 

» 

L676 

GR«  MEAN 

- 8.68 

KILCNBWTON/M 

GBAND  MEAN  - 

9,  34 

KILONEWTON/M 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

• .34 

KILeNERT6N/M 

SD  0F  MEANS  • 

.38 

KILONBWTON/M 

42  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDS  - 

.45 

KILflNBWTON/M 

AVERAGE  SDR  - 

.55 

KILONBWTON/M 

GR«  MEAN 

- 49.56 

LB/INCB 

GRAND  MEAN  - 

53,36 

LB/INCH 

L250I 

7.  84 

-.  84 

-2.50 

.27 

.60 

6.29 

-1.06 

-2.77 

.33 

.60 

19L 

. 

L250I 

L251 

7,69 

-.98 

-2.93 

.49 

i.oe 

6.37 

-.98 

-2.56 

.66 

1,20 

191 

♦ 

L251 

TOTAL  NUMBER  OF  LABOKAieBIBS  fiEPORTING  - 46 

Best  values:  K31  8.7  + 0.6  kilonewton  per  meter 
K33  9. A + 0.7  kilonewton  per  meter 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  237A» 

676, 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  604. 
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lAPPI  CeLLABflRATIVE  BEFEEENCE  PBaORAM  NeVBWBER  1978 

ANALYSIS  119-1  TABLE  2 

TENSILE  BREAKING  STRENGTH.  KILCNBWTeNS  PER  METER  - PACKAGING  PAPER 
TAPPI  STANDARDS  T404  8S-76  AND  T494  OS-70,  TENSILE  BREAKING  STRENGTH,  FENDDLDM  AND  CRB  TYPES 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

K31 

K33 

MAJOR 

NINOB 

B.SDR 

VAR 

PR0PBRTY TEST 

INSTRUMENT C0NDITI0NS 

L604 

0 

1.51 

1.72 

-10.40 

1.11 

.24 

19A 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

L0AD  CELL 

(CRE) 

L676 

0 

7.44 

7.23 

-2.43 

-.29 

2.13 

19A 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

I25i 

♦ 

7.69 

8.37 

-1.37 

.19 

1.14 

191 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

CRE,  20C, 

65%  RB 

L250I 

♦ 

7.84 

8.29 

-1.35 

.03 

.60 

19L 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

CRB,  20  C 

, 65%  r: 

L582 

•» 

7.90 

8.25 

-1.34 

-.04 

1.01 

19A 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L268P 

6 

8.04 

9.57 

-.20 

.65 

1.01 

19P 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L31  6 

6 

8.08 

8.64 

-.91 

.05 

. 80 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

L2  60 

e 

6.09 

8.  64 

-.91 

.04 

.95 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

L237A 

0 

8.13 

7.55 

-1.76 

-.65 

1 .23 

19Q 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L568 

e 

8.21 

8.92 

-.62 

.11 

.73 

19P 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L217P 

e 

8.22 

9.19 

-.40 

.27 

.91 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

LI  82L 

e 

8.38 

9.28 

-.23 

.20 

.87 

19T 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L267 

0 

8.43 

9.65 

.09 

.38 

.97 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPES, 

LOAD  CELL 

( CRE  ) 

L366 

0 

8.45 

9.69 

.13 

.39 

1.50 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L576 

0 

8.50 

9.19 

-.23 

.05 

.91 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

LI  07 

0 

8.53 

9.71 

.20 

.34 

1.21 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L238A 

0 

8.53 

9.19 

-.21 

.03 

1.17 

19T 

TENSILE 

STRENGTH. 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

LI  821 

0 

8.53 

9.21 

-.19 

.04 

.92 

19D 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L2  57C 

0 

8.56 

9.48 

.05 

.16 

.89 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L622 

0 

8.60 

9.67 

.21 

.26 

1.13 

190 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L324 

0 

8.60 

9.19 

-.16 

-.03 

.99 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L2  64A 

0 

6.61 

9.42 

.02 

.11 

1.13 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

L0AD  CELL 

( CRE  ) 

L274 

0 

8.62 

8.47 

-.74 

-.48 

.49 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L312 

0 

8.62 

9.51 

.10 

.15 

.99 

19D 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRB  ) 

L126 

0 

8.65 

9.47 

.08 

.10 

.77 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

LI  51 

0 

8.68 

9.31 

-.03 

-.02 

1.26 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L207 

0 

8.72 

9.50 

.15 

.06 

1.06 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L224 

0 

8.72 

9.61 

.24 

.12 

.94 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L305 

0 

8.73 

9.28 

-.02 

-.09 

.85 

19V 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L336 

0 

8.76 

9.52 

.20 

.04 

. 81 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L234L 

0 

8.77 

9.21 

-.05 

-.15 

.97 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L2  57A 

0 

8.79 

9.39 

.11 

-.06 

.75 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

LI  22 

0 

8.80 

9.37 

.09 

-.08 

.93 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L225 

0 

6.62 

9.39 

.12 

-.08 

.92 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

U 53 

0 

8.84 

9.68 

.36 

.07 

.86 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER. 

PENDULUM 

TESTER 

L606 

0 

8,85 

9.41 

.16 

-.10 

1.25 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L2  64P 

0 

8.88 

9.78 

.47 

.10 

.97 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L356 

0 

6.91 

9.72 

.45 

.04 

.98 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L562 

0 

8.94 

10.03 

.71 

.20 

1.34 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

L265 

0 

8,95 

9.10 

-.03 

-.36 

1.13 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L266A 

0 

8,97 

9.17 

. 03 

-.34 

.83 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRB  ) 

L237B 

0 

9.01 

9.34 

.20 

-.26 

1.15 

S9A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

L2  73 

0 

9.12 

9.37 

.29 

-.33 

1.11 

19P 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

PENDULUM 

TESTER 

LS80 

* 

9,16 

8.69 

-.22 

-.78 

1.19 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L58i 

0 

9.18 

9.94 

.77 

-.04 

1.28 

19A 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

L650 

0 

9.31 

9.77 

.73 

-.  24 

1.39 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

( CRE  ) 

L281 

0 

9.39 

9.47 

.53 

-.50 

.81 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

LI  67 

X 

9,98 

10.65 

1.83 

-.25 

1.10 

19G 

TENSILE 

STRENGTH, 

PACKAGING 

PAPER, 

LOAD  CELL 

(CRE  ) 

GMEAKS : 

8.68 

9.34 

1.00 

95%  ELLIPSE: 

1.12 

.67 

WITH 

GAMMA  - 52  DEGREES 

23 


KIL0NEHT0N/M 


TENSILE  STRENGTH,  PflCKflGING  PAPERS 


o 

UD 


CD 


00 


o 

m 


CD 


SAMPLE  K31  = 8.7  KILONEWTON/M  SAMPLE  K33  = 9.3  KILONEWTON/M 

SAMPLE  K31  = 49.6  LB/INCH  SAMPLE  K33  = 53.4  LB/INCH 


42  44  46  48  50  52  54  56  58 


LB/INCH 
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RBPeHT  NO,  56S 


NOVEMBEB  1978 


lAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T20-1  TABLE  1 

TENSILE  BREAKING  STRENGTH.  KILONERT0NS  PER  METER 
TAPPI  STANDARD  T494  0S-7O.  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

20 

LAB 

JOS 

65  GRAMS 

PER  SO DARE  METER 

J06 

i4Q  GRAMS  PER  SQDARE  METER 

caDB 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

LI  05 

6.41 

.14 

.37 

.47 

1.34 

5.55 

.15 

.49 

.24 

1.04 

20A 

e 

L105 

LI  22 

6.17 

-.09 

-.24 

.34 

.96 

5.30 

-.10 

-.34 

.22 

.97 

20A 

0 

Li22 

L124C 

5.92 

-.35 

-.89 

.51 

1.43 

5.13 

-.27 

-.89 

.26 

1.12 

20A 

a 

LI  24C 

LI  25 

6.37 

.10 

.25 

.46 

1.31 

5.50 

.10 

.32 

.27 

1.16 

20C 

a 

LI25 

LI  31 

6.44 

.17 

.44 

.43 

1.22 

5.22 

-.18 

-.58 

.37 

1.63 

20E 

a 

Li3i 

L141T 

6.06 

-.19 

-.49 

.24 

.69 

5.21 

-.19 

-.61 

.19 

.81 

20A 

a 

LI4IT 

LI  4 3 

7.20 

.93 

2.38 

.49 

1.39 

6.07 

.67 

2.21 

.26 

1.14 

2 OB 

a 

L143 

LI  48 

6.94 

.o-f 

1.73 

.30 

. 65 

5.88 

.48 

1.59 

.26 

1.14 

20A 

a 

Li  48 

Li  63 

6.39 

.12 

.32 

.32 

.89 

5.43 

.03 

.10 

.15 

.64 

200 

a 

L163 

Li  67 

6,83 

.56 

1.44 

.42 

1.19 

5.93 

.53 

1.76 

.23 

1.02 

20G 

a 

Li  67 

LI  65 

6.23 

-.04 

-.11 

.33 

.94 

5.28 

-.12 

-.39 

.35 

1.51 

20C 

a 

Li  85 

L190R 

6.46 

.19 

.50 

.34 

.97 

5,37 

-.04 

-.11 

.26 

1.12 

20A 

a 

L190R 

Li  94 

5.86 

-.40 

-1.04 

.23 

.65 

4.95 

-.45 

-1.49 

.17 

.73 

20A 

a 

Li  94 

L223B 

6.33 

.06 

.16 

.34 

.95 

5.30 

-.10 

-.33 

.16 

.69 

20A 

a 

L223B 

L226C 

5.85 

-.42 

-1.08 

,53 

1.51 

5.54 

.14 

.45 

.26 

1.11 

20C 

a 

L226C 

L230 

6.19 

-.07 

-.19 

.31 

.87 

5.31 

-.09 

-.29 

.14 

.61 

200 

a 

L230 

L25S 

6.07 

-.20 

-.51 

.19 

.54 

5.20 

-.20 

-.65 

.16 

.71 

20A 

a 

L255 

L260 

6.08 

-.19 

-.49 

.17 

.47 

5.61 

.41 

1.35 

.21 

.90 

20A 

« 

L260 

L26i 

6.01 

-.25 

-.65 

.70 

1.96 

5.44 

.04 

.12 

.21 

.92 

20A 

a 

L261 

L278 

5.25 

-1.02 

-2.63 

.21 

.61 

6.34 

.94 

3.07 

.24 

1.04 

20A 

X 

L278 

L291 

5.30 

-.96 

-2.48 

.36 

1.00 

5.04 

-.36 

-1.17 

.35 

1.50 

20A 

« 

L291 

L309 

6.54 

.27 

.70 

,39 

1.11 

5,64 

.24 

.78 

.26 

1.13 

20E 

a 

L309 

L3i5 

6.35 

.09 

.22 

.21 

.60 

5.24 

-.16 

-.54 

.23 

1.02 

20A 

a 

L315 

L3i  8 

5.80 

-.47 

-1.20 

.29 

. 83 

4,97 

-.43 

-1.41 

.16 

.78 

20G 

a 

L318 

L325 

6.13 

-.14 

-.35 

.34 

.97 

5.10 

-.30 

-.98 

.23 

1.02 

20E 

a 

L325 

L326 

6.13 

-.14 

-.36 

.20 

. 57 

5.27 

-.13 

-.44 

.13 

.57 

20A 

a 

L328 

L332 

6.93 

.67 

1.71 

.26 

.73 

6.01 

.61 

2.00 

.23 

1.01 

20A 

a 

L331 

L333 

6.37 

.10 

.25 

.43 

1.21 

5.36 

-.04 

-.14 

.30 

1.29 

20A 

a 

L333 

L344 

6.37 

.11 

.27 

.32 

.91 

5.63 

.23 

.77 

.22 

.94 

20A 

a 

L344 

L356 

6.19 

-.08 

-.20 

.23 

.64 

5.34 

-.06 

-.21 

.18 

.77 

20A 

a 

L356 

L360 

4. 69 

-1.38 

-3,55 

.31 

.89 

5.93 

.53 

1 .75 

.36 

1.55 

20B 

X 

L360 

L390 

6.46 

.19 

.49 

.37 

1.05 

5.56 

.15 

.51 

.30 

1.31 

2 0A 

a 

L390 

L53i 

3.06 

-3.21 

-8.24 

.26 

.72 

2.91 

-2.49 

-8.1  6 

.27 

1.17 

20A 

» 

L531 

L5  57 

5.67 

-.59 

-1.53 

.61 

1.72 

5.21 

-.19 

-.63 

.16 

.78 

20A 

a 

L557 

L558 

3.55 

-2.72 

-7,00 

.29 

.61 

3.10 

-2.30 

-7.55 

.17 

.73 

20A 

0 

L558 

L559 

6.55 

.29 

.73 

.20 

.58 

5.68 

.28 

.92 

.17 

.73 

20A 

a 

L559 

L560 

5.73 

-.53 

-1.37 

.43 

1.21 

4.92 

-.48 

-1.56 

.29 

1.25 

20A 

a 

LS60 

L563A 

5.96 

-.30 

-.78 

.36 

1.02 

4.91 

-.49 

-1.60 

.37 

1.61 

20A 

a 

L563A 

L567 

10.11 

3.  84 

9.86 

.36 

1.01 

8.66 

3.26 

10.70 

.24 

1.06 

20A 

0 

L567 

L574 

6,75 

.49 

1.25 

.19 

.54 

5.70 

.30 

.97 

.20 

.88 

20A 

a 

L574 

L592 

6.56 

.29 

.75 

.24 

.67 

5.41 

.01 

.02 

.19 

.84 

20A 

a 

L592 

L6i  6 

4.31 

-1.96 

-5.03 

.44 

1.23 

3.28 

-2.12 

-6.97 

.28 

1.23 

2 0D 

0 

L616 

L6i  8 

NO  DATA  FEPeRTED 

F6P  SAMPLE  JOS 

5.15 

-.25 

-.81 

.38 

1 .65 

20A 

u 

L618 

GR.  MEAN 

• 6.27 

KILONBWTON/M 

GRAND  MEAN  - 

5.40 

KILGNEWT0N/M 

TEST  DBTERMINATI6NS 

- 20 

SD  MEANS 

- .39 

KILONBWTeN/M 

SD 

OF  MEANS  - 

.30 

KIL6NBWT6N/M 

36  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • 

•35  KILONEWTON/M 

AVERAGE  SDR  • 

.23 

KILONBWTON/M 

GR.  MEAN 

-21.142 

LB/IS  MM 

GRAND  MEAN  - 

18.213 

LB/15  MM 

Li  3 9 

5.  84 

-.43 

-1.10 

• 58 

1.62 

5.20 

-.20 

-.65 

.19 

. 84 

20B 

* 

L139 

L2  50I 

5.54 

-.73 

-1.87 

.15 

.41 

4.69 

-.71 

-2.34 

.13 

.57 

20L 

♦ 

L250I 

L2Si 

5.26 

-1.01 

-2.59 

• 53 

1.49 

4.67 

-.73 

-2.41 

.31 

1.35 

201 

♦ 

L251 

TOTAL  NUMBER  OF  LABOEATOSIBS  REPORTING  • 46 

Best  values:  JOS  6.3  + 0.6  kilonewton  per  meter 
J06  5.4  + 0.5  kilonewton  per  meter 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  531,  558,  567,  616. 
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REPeRT  N6.  56S 


NflVEMBER  1978 


lAPPI  C6I.LABeRATIVE  REFERENCE  PReCRAR 
ANALTSIS  120-1  TABLE  2 

TENSILE  BREAKING  STRBNGTB,  KILflNEWTeNS  PER  METER 
TAPPI  STANDARD  T494  flS-70,  TENSILE  BREAKING  PR6FERTIES  6F  PAPER  A PAPERBOARD  (CONSTANT  RATE 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

JOS 

J06 

MAJOR 

MINOR 

R.  SDR 

VAR 

PROPERTY TEST 

INSTRUMENT CeNDITIONS 

L6X  8 

M 

5.S5 

1.65 

20A 

TENSILE 

STRENGTH^ 

PRIMARILY 

PRINTING 

PAPERS, 

L53X 

tt 

3.06 

2.9S 

-4.05 

-.10 

.55 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L558 

0 

3.55 

3. SO 

-3,56 

-.23 

.77 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L616 

0 

4.3S 

3.28 

-2.84 

-.55 

1.23 

20D 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L360 

X 

4.89 

5.93 

-.80 

1.25 

1.22 

20B 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

La76 

X 

5.25 

6.34 

-.27 

1.36 

.82 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L5  51 

♦ 

5.26 

4.67 

-1.25 

.01 

1.42 

201 

TENSILE 

STRENGTH. 

PRINTING  : 

PAPER,  CRE,  20  C, 

LZ91 

« 

S.30 

5.04 

-.99 

.29 

1.25 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L250I 

♦ 

5.54 

4.69 

-1.01 

-.14 

.49 

20L 

TENSILE 

STRENGTH, 

PRINTING  PAPER,  CRE 

:,  20  c. 

L5S7 

0 

5.67 

5.2S 

-.59 

.20 

1.25 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L560 

e 

5.73 

4.92 

-.71 

-.07 

1.23 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L3i  8 

0 

5.80 

4.97 

-.63 

-.07 

.80 

20G 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

U39 

♦ 

5.84 

5.20 

-.46 

.09 

1.23 

20  H 

TENSILE 

STRENGTH. 

PRINTING  PAPER,  CRE,  SHORT 

L236C 

6 

5.85 

5.54 

-.25 

. 36 

1.31 

20C 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

U94 

e 

5.66 

4.95 

-.59 

-.13 

.69 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LI  24  C 

0 

5.92 

5. S3 

-.44 

-.01 

1.27 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L563A 

0 

5.96 

4.9S 

-.53 

-.21 

1.31 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L26S 

0 

6. OS 

5.44 

-.18 

.18 

1.45 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L255 

0 

6.C7 

5.20 

-.28 

-.04 

.62 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LI  AST 

0 

6.08 

5.2S 

-.27 

-.04 

.75 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L2  6 0 

•» 

6.08 

5. as 

.09 

.44 

' .69 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L328 

0 

6. S3 

5.27 

-.19 

-.02 

.57 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L325 

0 

6. S3 

5. SO 

-.29 

-.16 

.99 

20E 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LS22 

0 

6.S7 

5.30 

-.14 

-.03 

,97 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L356 

0 

6.S9 

5.34 

-.10 

-.01 

.71 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L230 

0 

6.S9 

S.3S 

-.11 

-.03 

.74 

200 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

LS85 

0 

6.23 

5.28 

-.11 

-.07 

1.22 

20C 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L223B 

0 

6.33 

5.30 

-.01 

-.12 

.82 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L31  5 

0 

6.35 

5.24 

-.03 

-.18 

.81 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L333 

0 

6.37 

5.36 

.05 

-.09 

1.25 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS. 

LS2  5 

0 

6.37 

5.50 

.14 

.02 

1.23 

20C 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS. 

L34A 

0 

6.37 

5.63 

.22 

.13 

.93 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LS  63 

0 

6.39 

5.43 

.12 

-.05 

.77 

20D 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LS0  5 

0 

6.4S 

5.  55 

.20 

.04 

1.19 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

LS  3S 

0 

6.44 

5.22 

.03 

-.24 

1.42 

20E 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L390 

0 

6.46 

5.56 

. 24 

.01 

1.13 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LI90R 

0 

6.46 

5.37 

.13 

-.14 

1.05 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PA PERS, 

L309 

0 

6.54 

5.64 

.36 

.03 

1.12 

20E 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L559 

0 

6.55 

5.68 

.40 

.06 

.65 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS. 

L5  92 

0 

6,56 

5.4S 

.24 

-.17 

.75 

2CA 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

L574 

0 

6,75 

5.70 

.57 

-.05 

.71 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

LS  67 

0 

6.83 

5,  93 

.77 

.10 

1.10 

20G 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L33S 

0 

6,93 

6.0S 

.90 

.10 

.87 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

LS4  8 

0 

6,94 

5.  68 

. 83 

-.01 

.99 

20A 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

LS  4 3 

0 

7,20 

6.07 

1.15 

-.01 

1.27 

20E 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

L567 

• 

so.ss 

6.  66 

5.03 

.34 

1 .04 

20A 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

GMEANS: 

6.27 

5.40 

1.00 

95%  ; 

ELLIPSE; 

1.22 

.39 

PITH 

GAS^HA  • 36  ] 

DEGREES 

OF  ELONGATION) 


LOAD  CELL  ( CRE 
LOAD  CELL  (CRE) 
LOAD  CELL  (CEE ) 
LOAD  CELL  ( CRE ) 
LOAD  CELL  (CEE  ) 

LOAD  CELL  (CRE) 
65«  RE 

LOAD  CELL  ( CRE ) 
6S«  RE 

LOAD  CELL  (CRE  ) 

LOAD  CELL  (CRE) 
LOAD  CELL  ( CEE  ) 
TEST  SPAN 
LOAD  CELL  ( CRE  ) 
LOAD  CELL  ( CRB  ) 

LOAD  CELL  (CRE) 
LOAD  CELL  ( CRE ) 
LOAD  CELL  ( CRB ) 
LOAD  CELL  (CRE ) 
LOAD  CELL  (CRB) 

LOAD  CELL  (CRE) 
LOAD  CELL  (CRE) 
LOAD  CELL  (CRE) 
LOAD  CELL  ( CRE  ) 
LOAD  CELL  ( CRE  ) 

LOAD  CELL  (CRE) 
LOAD  CELL  (CRB ) 
LOAD  CELL  ( CRB ) 
LOAD  CELL  (CRE) 
LOAD  CELL  ( CRE  ) 

LOAD  CELL  (CRB) 
LOAD  CELL  ( CRE ) 
LOAD  CELL  ( CRE  ) 
LOAD  CELL  (CRE) 
LOAD  CELL  (CRE) 

LOAD  CELL  (CEE) 
LOAD  CELL  (CRE ) 
LOAD  CELL  (CEB) 
LOAD  CELL  ( CRE ) 
LOAD  CELL  (CRB) 

LOAD  CELL  (CRE) 
LOAD  CELL  ( CRE ) 
LOAD  CELL  ( CRB ) 
LOAD  CELL  (CRB) 
LOAD  CELL  (CRE) 

LOAD  CELL  ( CRE ) 
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KIL0NEWTQN/M 


CVJ 

CSJ 


o 

OJ  ‘ 


CD 


TENSILE  STRENGTH,  CRE  TYPE 


SAMPLE  JOS 
SAMPLE  JOS 


6.27  KIL0NEWTON/M  SAMPLE  J06 
21 . 1 LB/15  MM  SAMPLE  J06 


5.40  KILONEWT0N/M 
IS. 2 LB/15  MM 


17  18  19  20  21  22  23  24  25  26 


LB/15  MM 
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BEP0ST  N6*  56S 


N0VE11BES  1976 


TAPPI  C0LLAB6RAT1VE  PEFBeSMCB  PReGRAN 
ANALYSIS  T20.2  TABLE  1 

TENSILE  BREAKING  STRENGTH*  KIL0NBWTONS  PER  METER 
TAPPI  STANDARD  T404  6S-76,  TENSILE  BREAKING  STRENGTH  6F  PAPER  AND  PAPERBOARD  ( PENDULDM-TTPE  TESTER) 


SAMPLE 

PBINTINO 

SAMPLE 

PRINTING 

TEST 

D.  - 20 

LAB 

joe 

85  OSAMS  PEG  SQDAGE  METBB 

J06 

149  GBAMS 

i PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

B.  SOB 

MEAN 

DEV 

N.DEV 

SDR 

B.SDB 

VAR 

F 

LAB 

LI  0 3 

6.55 

.13 

.40 

.34 

.90 

5.64 

.13 

.45 

.25 

.96 

20R 

0 

LI  03 

LI  0 8 

6.54 

.11 

.35 

.41 

1.09 

5.77 

.26 

.88 

.17 

.66 

20P 

0 

LlOe 

LI  21 

6.50 

.07 

.22 

.52 

1.37 

5.72 

.22 

.73 

.22 

. 85 

20P 

o 

LI  21 

L124P 

6.4t 

-.01 

-.03 

.32 

.85 

5.54 

.03 

.11 

.15 

.57 

20P 

0 

L124P 

LI  26 

6.40 

-.02 

-.07 

.34 

.90 

5.52 

.01 

.04 

.27 

1.04 

2 0T 

0 

LI  28 

LI  4 8 

6.34 

-.09 

-.27 

.22 

.57 

5.34 

-.17 

-.57 

.25 

.93 

20P 

0 

LI  46 

LI  62 

6.54 

.12 

.36 

.25 

.65 

5.60 

.09 

.31 

.21 

.78 

20* 

o 

LI  62 

LI  82  L 

6.oe 

-.34 

-1.06 

.20 

.52 

5.20 

-.31 

-1.04 

.23 

.87 

20T 

0 

L182L 

LI  89 

6.53 

.10 

.32 

.27 

.72 

5.69 

.19 

.63 

.23 

.86 

20B 

0 

LI  89 

LI91P 

6.74 

.32 

.98 

.33 

.87 

5.78 

.28 

.93 

.20 

.77 

20P 

0 

L191P 

LI  95 

6. 58 

.55 

1.71 

.61 

1.60 

5.70 

.19 

.65 

.33 

1.27 

20B 

0 

LI  95 

L2I2 

6.ii 

-.31 

-.97 

.28 

.74 

5.15 

-.36 

-1.21 

.26 

.99 

20B 

0 

L212 

L213 

6.24 

-.18 

-.  56 

.31 

. 83 

5.16 

-.35 

-1.18 

.38 

1 .45 

20T 

0 

L213 

L2I  8 

6.20 

-.22 

-.69 

.16 

.41 

5.38 

-.13 

-.42 

.12 

.44 

20P 

0 

L216 

L2  4I 

1.92 

-4.50 

-14.00 

.11 

.29 

1.68 

-3.82  - 

12.65 

.06 

.21 

20B 

0 

L241 

L242 

6.00 

-.42 

-1.32 

.55 

1.45 

5.26 

-.23 

-.76 

.19 

.71 

20Y 

0 

L242 

L249 

6.32 

-.10 

-.32 

.53 

1.38 

5.40 

-.10 

-.34 

.32 

1.21 

20P 

0 

L249 

L2  62 

6.90 

.48 

1.48 

.40 

1.04 

6.07 

.57 

1.90 

.37 

1.41 

20B 

0 

L262 

L274 

6.20 

-.23 

-.71 

.26 

. 68 

4.96 

-.54 

-1.83 

.20 

.75 

20P 

0 

L274 

L275 

6.16 

-.27 

-.83 

.40 

1.05 

5.13 

-.38 

-1.27 

.35 

1.33 

20B 

0 

L275 

L279P 

6.50 

.08 

.25 

.57 

1.50 

5.57 

.06 

.21 

.68 

2.58 

20P 

0 

L279P 

L285 

4.78 

-1.64 

-5.12 

.19 

. 49 

4.66 

-.83 

-2.79 

.17 

.66 

20P 

0 

L2  85 

L290 

6.22 

-.21 

-.65 

.23 

.61 

5.51 

.01 

.03 

.34 

1.31 

20P 

0 

L290 

L313 

6.35 

-.08 

-.24 

.27 

.70 

5.25 

-.25 

-.85 

.24 

.93 

20T 

0 

L313 

L32I 

5.30 

-1.13 

-3.51 

.30 

.78 

6.14 

.64 

2.14 

.29 

1.10 

20Q 

X 

L321 

L330 

6.76 

.34 

1.06 

.54 

1.41 

5.93 

.42 

1.42 

.23 

.86 

20P 

0 

L330 

L356 

6.69 

.27 

.84 

.22 

.59 

5.58 

.08 

.26 

.24 

.91 

20P 

0 

L356 

L37  6 

5.91 

-.51 

-1.60 

.57 

1. 49 

5.29 

-.22 

-.74 

.20 

.75 

20P 

0 

L376 

L393 

6.77 

.35 

1.C8 

.38 

1.01 

5.81 

.31 

1.03 

.17 

.64 

20P 

0 

L393 

L484 

5.64 

-.78 

-2.43 

.35 

.93 

4.  96 

-.55 

-1.64 

.27 

1.05 

200 

0 

L484 

L554 

6.43 

.00 

.01 

.36 

.93 

5.51 

.00 

.00 

.18 

.70 

20P 

0 

L554 

L556 

6.10 

-.33 

-1.02 

.63 

1.65 

5.72 

.21 

.71 

.36 

1.36 

20P 

0 

L556 

L563P 

6.74 

.32 

.98 

.52 

1.36 

5.82 

.32 

1.06 

.20 

.75 

20P 

0 

L563P 

LS85 

7.16 

.74 

2.29 

.29 

.76 

5.  66 

.16 

.53 

.32 

1.22 

20V 

* 

L585 

L599 

6.43 

.01 

.03 

.41 

1.08 

5.04 

-.46 

-1.55 

.29 

1.09 

20V 

0 

L599 

L626 

6.55 

.12 

.38 

.42 

1.12 

6.01 

.50 

1.66 

.32 

1.22 

20T 

0 

L626 

GR«  MEAN 

• 6.42 

KILONEVTON/M 

GRAND  MEAN  • 

5.51 

KILONBWTON/M 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

- .32 

KILONERTON/M 

SD  OP  MEANS  - 

.30 

KILONBWTON/M 

33  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  - 

• 38 

KILONEVTON/M 

AVERAGE  SDR  • 

.26 

KILONBWTON/M 

GR.  MEAN 

• 21.67 

LB/15  MM 

GRAND  MEAN  - 

18.57 

LB/15  MM 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 36 

Best  values:  JOB  6.4  + 0.5  kilonewton  per  meter 
J06  5.5  + 0.5  kilonewton  per  meter 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  285. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  241. 
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RBPeRT  NO.  56S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1970 

ANALYSIS  T20-2  TABLE  2 

TENSILE  BREAKING  STRENGTB.  KILONEWTONS  PER  METER 

TAPPI  STANDARD  TA04  OS-76,  TENSILE  BREAKING  STRENGTH  OF  PAPER  AND  PAPERBOARD  ( PENDOLDM-TYPE  TESTER) 


LAB 

MEANS 

C66SEINATES 

AVG 

CODE 

F 

J08 

J06 

MAJOR 

MINOR 

R. 

SDR 

VAB 

PROPERTY TEST 

INSTRUMENT. • -CONDITIONS 

L241 

0 

1.92 

1 .68 

-5.90 

.17 

.25 

20B 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L285 

0 

4.78 

4.68 

-1.78 

.48 

.58 

20F 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L321 

X 

5.30 

6.14 

-.41 

1.23 

.94 

20Q 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L4  84 

0 

5.64 

4.96 

-.95 

.12 

.99 

20U 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L376 

0 

5.91 

5.29 

-.53 

.18 

1 

.12 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS. 

PENDULUM 

TESTER 

L242 

0 

6.00 

5.28 

-.47 

.12 

1 

.08 

20Y 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

LI82L 

0 

6.08 

5.20 

-.46 

-.00 

.70 

20T 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L556 

0 

6.10 

5.72 

-.10 

.38 

1 

.51 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L212 

0 

6.11 

5.15 

-.47 

-.06 

.86 

20R 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L27S 

0 

6.16 

5.13 

-.45 

-.10 

1 

.19 

20B 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L274 

0 

6.20 

4.96 

-.53 

-.25 

.71 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L21  8 

0 

6.20 

5.38 

-.25 

.05 

.42 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L290 

0 

6.22 

5.51 

-.15 

.14 

.96 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L2I3 

0 

6.24 

5.16 

-.37 

-.14 

1 

.14 

20T 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L249 

0 

6.32 

5.40 

-.15 

-.01 

1 

.29 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L148 

0 

6.34 

5.34 

-.18 

-.07 

.75 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L313 

0 

6.35 

5.25 

-.23 

-.14 

.82 

20T 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTI NG 

PAPERS, 

PENDULUM 

TESTER 

Li  28 

0 

6.40 

5.52 

-.01 

.02 

.97 

20T 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L124P 

0 

6.41 

5.54 

.01 

.03 

.71 

20P 

TENSILE 

STRENGTH. 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L5S4 

0 

6.43 

5.51 

.00 

-.00 

.82 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L599 

0 

6.43 

5.04 

-.30 

-.35 

1 

.09 

20V 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

Li  21 

0 

6.50 

5.72 

.20 

.11 

1 

.11 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L279P 

0 

6.50 

5.57 

.10 

-.01 

2 

.04 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

Li  89 

0 

6.53 

5.69 

.20 

.07 

.79 

20B 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

Lies 

0 

6.54 

5.77 

.26 

.12 

.07 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

LI  62 

0 

6.54 

5.60 

.15 

-.01 

.71 

20* 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L6  26 

0 

6.55 

6.01 

.43 

.29 

1 

.17 

20T 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L103 

0 

6.55 

5,64 

.19 

.01 

.93 

20B 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L356 

0 

6.69 

5.50 

.25 

-.12 

.75 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L563P 

0 

6.74 

5.02 

.45 

.02 

1 

.06 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

LI  91  P 

0 

6.74 

5.78 

.42 

-.00 

.02 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L330 

0 

6,76 

5.93 

.53 

.09 

1 

.13 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L39  3 

0 

6.77 

5.01 

.46 

-.01 

.82 

20P 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L262 

0 

6.90 

6.07 

.73 

.10 

1 

.23 

20R 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

U95 

0 

6.98 

5.70 

.54 

-.22 

1 

.44 

20R 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

L585 

« 

7.16 

5.66 

. 65 

-.37 

.99 

20V 

TENSILE 

STRENGTH, 

PRIMARILY 

PRINTING 

PAPERS, 

PENDULUM 

TESTER 

GMEANS : 

6.42 

5.51 

1 

.00 

95*  ELLIPSE; 

1.07 

.42 

WITH 

GAMMA  - 42  : 

DEGREES 

29 


KIL0NEWT0N/M 


TENSILE  STRENGTH.  PENDULUM  TYPE 


SAMPLE  J08  = 6.42  KILONEWTON/M  SAMPLE  J06  = 5.51  KILONEWfON/M 

SAMPLE  JOS  = 21.7  LB/15  MM  SAMPLE  J06  = 18.6  L8/15  MM 


KIL0NEWT0N/M 

I 1 1 1 1 1 1 1 

18  19  20  21  22  23  24  25 

LB/15  MM 
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REPORT  N0«  56S 


NOVEMBER  1978 


TAPPl  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T25-1  TABLE  I 

TENSILE  ENERGY  ABSORPTION,  JOULES  PER  SQUARE  METER  - PACKAGING  PAPER 
TAPPl  STANDARD  T494  0S-7C,  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


I LAB 

SAMPLE 

K31 

PRINTING 

105  GRAMS  PBB  SQUABE  METEB 

SAMPLE 

K33 

KRAFT 

123  GRAMS  PER  SQUARE  METER 

TEST 

D. 

- 20 

j CrtDB 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDR 

MEAN 

DEV 

N.DEV 

SDB 

B.SDB 

VAR 

F 

LAB 

1|  LI  22 

08.7 

11.5 

1.61 

9.0 

.85 

106.6 

9.1 

1.13 

12.5 

.98 

25P 

e 

LI  22 

LI  26 

75.0 

-2.1 

-.30 

7.0 

.65 

96.6 

-.9 

-.12 

8.7 

.68 

25G 

e 

LI  26 

LI  51 

70.0 

-6.4 

-.09 

17.6 

1.65 

88.7 

-8.9 

-1.11 

17,4 

1.36 

25F 

0 

L151 

' LI  02 

70.5 

-6.6 

-.93 

8.6 

.81 

88.8 

-0.7 

-1.09 

13.4 

1 .05 

25B 

0 

LI  82 

L2  34A 

08.3 

11.2 

1.56 

9.4 

. 08 

111.0 

13.4 

1.67 

16.3 

1.28 

25H 

0 

L234A 

1 L237B 

77.7 

.6 

.08 

10.2 

.95 

91.2 

-6.4 

-.00 

12.  8 

1.00 

25H 

0 

L237B 

L250 

75.1 

-2.0 

-.20 

5.7 

. 53 

92.6 

-5.0 

-.62 

7.4 

.50 

25A 

0 

L250 

j L264 

67.7 

-9,4 

-1.31 

a. 7 

.82 

97.2 

-.4 

-.05 

12.7 

.99 

25F 

0 

L264 

L267 

79.9 

2.8 

.38 

12.8 

1.20 

110.5 

13.0 

1.62 

10.1 

.79 

25F 

0 

L267 

L268 

6.7 

-70.4 

-9.81 

.5 

.05 

7.6 

-89.9  -11.24 

.8 

.06 

25B 

0 

L268 

1 L273 

08.1 

11.0 

1.53 

11.5 

1.08 

96.9 

-.7 

-.09 

15.0 

1.24 

25F 

0 

L273 

L20O 

71  .5 

-5.7 

-.79 

10.5 

.98 

88.5 

-9.1 

-1.13 

13,7 

1.07 

25B 

0 

L280 

L312 

78.2 

1.1 

.15 

13.4 

1.25 

106.8 

9.  3 

1.16 

15.5 

1.21 

25J 

0 

L312 

L31  a 

79.0 

1.9 

.26 

0.9 

.03 

96.4 

-1.2 

-.15 

11.5 

.90 

25A 

0 

L318 

L5  0O 

74.0 

-3.S 

-.43 

0.3 

.78 

61.5 

-36.0 

-4.50 

15.5 

1.21 

25C 

0 

L580 

i L604 

69.3 

-7.9 

-1.10 

16.0 

1.51 

94.1 

-3.5 

-.44 

11.1 

.87 

25A 

0 

L604 

L676 

53.6 

-23.5 

-3.28 

18.6 

1.75 

47.9 

-49.6 

-6.20 

14.0 

1.09 

25F 

0 

L676 

GK.  MEAN 

- 77.1 

JflDLS£/SQ 

N 

GRAND  MEAN 

- 97.6 

JOULES/SO 

M 

TEST 

DETERMINATIONS 

1 

ro 

o 

SD  MEANS 

• 7.2 

JOULES/SQ 

M 

SD  OF  MEANS 

• 8.0 

JODLBS/SQ 

H 

14 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

GR.  MEAN  • 5*283  FT,LB/£Q  FT 


TOTAL  NUMBER  OF  LABORATORIES  REPORTING 

Best  values: 


10*6  JOULES/SQ  M 
GRAND  MEAN  * 
17 


AVERAGE  SDR 
6.683  FT.LB/SQ  FT 


12.8  JOULES/SQ  M 


K31 

K33 


+ 11  joules  per  square  meter 

+ 12  joules  per  square  meter 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  580, 

676. 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  268. 


REPORT  NO.  56S  TAPPl  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1978 

ANALYSIS  T25-S  TABLE  2 

TENSILE  ENERGY  ABSORPTION,  JOULES  PER  SQUARE  METER  . PACKAGING  PAPER 
TAPPl  STANDARD  T494  OS-70,  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

K31 

K33 

MAJOR 

MINOR 

B.SDR 

VAR 

PROPERTY TEST  INSTRUMENT-. 

--CONDITIONS 

L2  68 

0 

6.7 

7.6 

-114.1 

-4.5 

.05 

25B 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. LI NB/FLAT 

JARS 

L676 

0 

53.  6 

47.9 

-53.1 

-14.2 

1.42 

25F 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. LINB/FLAT 

JAWS 

L264 

0 

67.7 

97.2 

-6.4 

6.9 

.90 

25F 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER , L I NB/FLAT 

JAWS 

L604 

6 

69.3 

94.1 

-7.8 

3.7 

1.19 

25A 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, FLAT/FLAT 

JAWS 

LI  82 

0 

70.5 

88.  8 

-10.9 

-.6 

.93 

25  B 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LI NB/FLAT 

JAWS 

LI  51 

0 

70.8 

80.7 

-10.9 

-.9 

1.51 

25F 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LINB/FLAT 

JAWS 

L280 

0 

71.5 

88.5 

-10.6 

-1.5 

1.03 

25  B 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. LI NB/FLAT 

JAWS 

L50O 

0 

74.0 

61.5 

-29.5 

-21.0 

1.00 

25C 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LINB/LINB 

JAWS 

LI  26 

0 

75.0 

96.6 

-2.1 

1.0 

.67 

25G 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LI NB/LINB 

JAWS 

L250 

0 

75.1 

92.6 

-5.1 

-1.7 

.56 

25A 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. FLAT/FLAT 

JAWS 

L237B 

0 

77.7 

91.2 

-4.5 

-4.6 

.98 

25  H 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. 2-PIN  STRAIN  GAGE 

L312 

6 

78.2 

106.  8 

7.8 

5.2 

1.23 

25J 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LINB/FLAT 

JAWS 

L31  a 

0 

79.0 

96,4 

.3 

-2.2 

.07 

25A 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER . FLAT/FLAT 

JAWS 

L267 

0 

79.9 

110.5 

11.7 

6.3 

1.00 

25F 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. LINB/FLAT 

JAWS 

L273 

0 

88.1 

96.9 

6.6 

-8.8 

1.16 

25F 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER, LINB/FLAT 

JAWS 

L234A 

0 

88.3 

111.0 

17.5 

.1 

1.08 

25B 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. 2-PIN  STRAIN  GAGE 

LI  22 

0 

88,7 

106.6 

14.4 

-2.9 

.91 

25P 

TENSILE 

ENERGY 

ABS. .PACKAGING 

PAPER. PATTERNED 

FLAT  JAWS 

GMEANS : 

77.1 

97,  6 

1.00 

95%  ELLIPSE: 

28.5 

12.7 

WITH 

GAMMA  * 49  DEGREES 
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REP6RT  Ne.  56S  TAPP  I CeiXABeRATI VE  REFERENCE  PROORAM  NflVEMBER  1976 

ANALYSIS  T26.1  TABLE  1 

TENSILE  ENERGY  ABS6RPTI6N.  JOULES  PER  SQUARE  METER  - PRINTING  PAPER 
TAPPI  STANDARD  T494  6S-70,  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  BATE  OF  ELONGATION) 


LAB 

SAMPLE 

JOS 

85  GRAMS 

PRINTING 

1 PER  SgUARS  METER 

SAMPLE 

J06 

PRINTING 

149  GRAMS  PER  SQUARE  METER 

TEST 

D«-  20 

CODE 

MEAN 

DEV 

N.DBV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

B.SDR 

VAR 

F 

LAB 

LI  22 

82.0 

5.9 

.75 

11.8 

1.51 

64.5 

4.4 

.91 

6.8 

1.19 

26L 

6 

LI  22 

LI  39 

67.2 

-8.9 

-1.12 

11.5 

1.49 

56.9 

-3.2 

-.65 

5.5 

.97 

26H 

0 

LI  39 

LI  63 

78.4 

2.4 

.30 

7.8 

1.01 

59.2 

-.9 

-.18 

5.2 

.92 

26J 

0 

LI  63 

LI  67 

68.3 

-7.7 

-.98 

4.2 

.54 

59.3 

-.7 

-.15 

2.3 

.41 

26D 

0 

LI  67 

LI  85 

67.4 

-8.6 

-1.10 

9.9 

1.28 

55.9 

-4.1 

-.85 

10.1 

1.78 

26C 

0 

LI  85 

L250 

75.2 

-.9 

-.11 

4.1 

.53 

56.8 

-3.2 

-.67 

4.6 

.80 

26A 

0 

L250 

L255 

73.4 

-2.7 

-.34 

5.1 

. 66 

59.0 

-1.1 

-.22 

4.0 

.71 

26P 

0 

L255 

L309 

88.9 

12.8 

1.62 

10.5 

1.35 

69.7 

9.6 

1.99 

7.5 

1.33 

26  J 

0 

L309 

L318 

78.8 

2.8 

.35 

9.3 

1.19 

61.0 

1.0 

.20 

5.6 

.99 

26A 

0 

L318 

L356 

87.9 

11.8 

1.50 

7.0 

.90 

67.6 

7.5 

1.56 

5.4 

.95 

26A 

0 

L356 

L393 

79.2 

3.2 

.41 

4.8 

.62 

56.6 

-3.4 

-.71 

5.7 

1.01 

26V 

0 

L393 

LS67 

81  .7 

5.7 

.72 

8.9 

1.15 

103.3 

43.  3 

8.95 

10.6 

1.87 

26A 

0 

L567 

L592 

66.0 

-10.0 

-1.27 

7.2 

.92 

54.1 

-6.0 

-1.23 

5.3 

.94 

26B 

0 

L592 

CR.  MEAN 

- 76.0 

JOUIES/SC 

M 

GRAND  MEAN 

- 60.1 

JOULBS/SQ 

M 

TEST  DETERMINATIONS 

• 20 

SD  MEANS 
GR.  MEAN 

- 7.9 

- 5.209 

jeULES/SQ  u 

AVEfiAGE  SDR 
FT*LB/SQ  FT 

SD  GP  MEANS 
■ 7.8  J6ULES/SQ  U 

GRAND  MEAN 

- 4.8 

- 4.114 

J6ULES/SQ  M 

AVERAGE  SDR  - 
FT.LB/SQ  FT 

5.7 

12  LABS  IN 
J6ULBS/SQ 

GRAND 

M 

MEANS 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • 13 

Best  values:  JOS  76  + 12  joules  per  square  meter 
J06  59  + 9 joules  per  square  meter 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  567. 


REPORT  NO.  56S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1976 

ANALYSIS  T26-1  TABLE  2 

TENSILE  ENERGY  ABSORPTION,  JOULES  PER  SQUARE  METER  - PRINTING  PAPER 
TAPPI  STANDARD  T494  03-70.  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  BATE  OF  ELONGATION) 


LAB 

CODE 

F 

MEANS 

JOe  J06 

COORDINATES 
MAJOR  MINOR 

AVG 

B.SDR 

VAR 

PBflPBBTY TEST  INSTRUMENT- 

CONDITIONS 

L592 

6 

66.0 

54.1 

-11.7 

-.2 

.93 

26  H 

TENSILE 

ENERGY 

ABS« 

.PRINTING 

PAPERS. 2-PIN  STRAIN  GAGE 

LI  39 

0 

67.2 

56.9 

-9.3 

1.7 

1.23 

26B 

TENSILE 

ENERGY 

ABS* 

.PRINTING 

PAPERS. 2-PIN  STRAIN  GAGE 

LI  65 

0 

67.  4 

55.9 

-9.5 

.7 

1.53 

26C 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS. LINB/LINE  JAWS 

LI  67 

0 

68.3 

59.3 

-7.1 

3.2 

.48 

26D 

TENSILE 

ENERGY 

ABS« 

.PRINTING 

PAPERS. 2-PIN  STRAIN  GAGE 

L255 

0 

73.4 

59.0 

-2.9 

.4 

.69 

26P 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS, PATTERNED  FLAT  JAWS 

L250 

0 

75.  2 

56.  6 

-2.4 

-2.4 

.67 

26A 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS. FLAT/FLAT  JAWS 

LI  63 

0 

78.4 

59.2 

1.6 

-1.9 

.96 

26J 

TENSILE 

ENERGY 

ABS. 

. PRINTING 

PAPERS, LINE/FLAT  JAWS 

L318 

0 

78.  8 

61.0 

2.9 

-.5 

1.09 

26A 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS. FLAT/FLAT  JAWS 

L393 

0 

79.2 

56.6 

1.1 

-4.6 

.82 

26V 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS. LINE/FLAT  JAWS 

L567 

0 

81.7 

103.3 

26.4 

34.7 

1.51 

26A 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS, FLAT/FLAT  JAWS 

L122 

0 

62.0 

64.5 

7.3 

.9 

1.35 

26L 

TENSILE 

ENERGY 

ABS. 

. PRINTING 

PAPERS, PATTERNED  FLAT  JAWS 

L356 

0 

87.9 

67.6 

14.0 

.7 

.92 

26A 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS, FLAT/FLAT  JAWS 

L309 

0 

88.9 

69.7 

15.9 

2.0 

1.34 

26J 

TENSILE 

ENERGY 

ABS. 

.PRINTING 

PAPERS. LINE/FLAT  JAWS 

GMEANS: 

76.0  60.1 

955  ELLIPSE: 

27.0 

6.4 

1.00 

WITH 

GAMMA  - 29  DEGREES 
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T .E  .fl . . PRINTING  PRPERS 


SAMPLE  JOS  = 76. 
SAMPLE  JOS  =5.21 
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55 
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65 


To" 


— r— 

75 


60.  JOULES/SO  M 

4.11  FT. LB/SO  FT 

_l I I L 


<D 


O 


O 


O 


O 


o 


SAMPLE  JOS 


80 


— 1 — 
95 


100  105 
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BEP«RT  NO,  56S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1978 

ANALYSIS  T28.1  TABLE  1 

ELONGATION  TO  BREAK.  PERCENT  - PACKAGING  PAPER 

TAPPI  STANDARD  T494  03.70.  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


SAMPLE 

PRINTING 

SAMPLE 

KRAFT 

TEST 

D.-  20 

LAB 

K31 

105  GRAMS 

PER  SQUARE  METER 

K33 

123  GRAMS 

: PER  SQUARE  METES 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

LI  2? 

1.641 

.124 

1.20 

.101 

.85 

1.794 

.118 

1.00 

.122 

.89 

28P 

e 

LI  22 

LI  26 

1.392 

-.126 

-1.22 

.085 

.72 

1.591 

-.085 

-.72 

.074 

.55 

28C 

0 

LI  26 

U SI 

1.880 

.362 

3.51 

.188 

1.59 

2.060 

.384 

3.27 

.196 

1.44 

28B 

0 

LI  51 

Lt  82 

1.375 

-.143 

-1.38 

.091 

.77 

1.555 

-.121 

-1.03 

.147 

1 .08 

28B 

0 

LI  82 

L2  64 

1.545 

.027 

.26 

.193 

1.63 

1.610 

-.066 

-.56 

.183 

1.34 

28B 

6 

L264 

L265 

1.534 

.016 

.16 

.106 

.90 

1.596 

-.080 

-.68 

.145 

1.07 

28A 

0 

L26S 

L267 

1.519 

.001 

.01 

.151 

1.28 

1.798 

.122 

1.04 

.135 

.99 

28B 

0 

L267 

L2  68 

1.840 

.322 

3.12 

.181 

1.53 

2.103 

.427 

3.63 

.150 

1.10 

26B 

« 

L268 

L2  80 

1.544 

.026 

.25 

.115 

.97 

1.696 

.020 

.17 

.115 

.85 

28B 

0 

L280 

L312 

1.590 

.072 

.70 

.174 

1.47 

1.850 

.174 

1.48 

.140 

1 .02 

26B 

0 

L312 

L31  8 

1.606 

.089 

. 86 

.092 

.78 

1.822 

.146 

1.25 

.114 

.84 

2 8A 

0 

L318 

L324 

1.350 

-.168 

-1.62 

.095 

.80 

1.515 

-.161 

-1  ,37 

.131 

.96 

28P 

6 

L324 

L336 

1.465 

-.053 

-.51 

.130 

1.10 

1.549 

-.127 

-1.08 

.114 

.84 

26A 

0 

L336 

L580 

1.505 

-.013 

-.12 

.176 

1.49 

1.190 

-.486 

-4.14 

.155 

1.14 

2 8C 

0 

L580 

L581 

1.479 

-.039 

-.37 

.116 

.98 

1.641 

-.03  5 

-.30 

.153 

1.12 

28A 

0 

L581 

L582 

1.689 

.171 

1.66 

.088 

.74 

1.770 

.094 

. 80 

.198 

1.46 

2 8A 

6 

L582 

L6  76 

1.955 

.437 

4.23 

.862 

7.28 

1.840 

.164 

1 .39 

.649 

4.76 

26B 

0 

L676 

GR.  MEAN 

• 1.518 

PERCENT 

GRAND  MEAN 

- 1.676 

PERCENT 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

• .103 

PERCENT 

SD  6F  MEANS 

- ,118 

PERCENT 

13  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- .118 

PERCENT 

AVERAGE  SDR  - 

.136 

PERCENT 

LI  S3 

2.320 

.802 

7.77 

.140 

1.18 

2.490 

.814 

6*93 

.200 

1.47 

28Q 

♦ 

LI  53 

TOTAL  NUMBER  OF  LABOKAIOBIES  REPORTING  - 18 

Best  values:  K31  1.52  + 0.16  percent 

K33  1.64  + 0.19  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  151, 

268,  580,  676. 
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BBPeRT  NO.  56S 


TAPPI  ceiXABflRATIVE  BEFEBENCE  PBOGBAH  NeVEHBEB  1978 

ANALYSIS  T28-1  TABLE  2 

ELONOATieN  T0  BBEAK.  PERCENT  - PACKAGING  PAPER 

TAPPI  STANDARD  T494  6S-70.  TENSILE  BREAKING  PBOFBRTIES  6F  PAPER  4 PAPEBB0ABD  ( C0NSTANT  RATE  0F  BL0NGATI0N ) 


LAB 

C0DE 

F 

MEANS 
E3i  K33 

C06SEI NATES 
MAJefi  MIN0S 

AVG 
B.  SDR 

VAR 

FR0PBRTT TEST  INSTRUMENT C0NDITI0NS 

L324 

0 

1 .350 

1.515 

..231 

.023 

. 88 

28P 

EL0NGATI0N. PACKAGING 

PAPER. LOAD 

CELL. PATTERNED 

FLAT 

LI  82 

0 

1.375 

1.555 

..185 

.030 

.92 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE /FLAT 

JABS 

LI  26 

0 

1.392 

1.591 

..146 

.041 

.63 

28C 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE/LINE 

JABS 

L336 

0 

1 .465 

1.549 

..131 

..042 

.97 

28A 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. FLAT/FLAT 

JABS 

L581 

0 

1.479 

1.641 

..052 

.007 

1.05 

28A 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL, FLAT/FLAT 

JABS 

L5  80 

« 

1 .505 

1.190 

..378 

..305 

1.31 

28C 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE/LINE 

JABS 

L267 

0 

1 .519 

1. 798 

.094 

.078 

1.13 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE /FLAT 

JABS 

L265 

0 

1.534 

1.596 

..050 

..064 

.98 

28A 

ELONGATION. PACKAGI NG 

PAPER. LOAD 

CELL, FLAT/FLAT 

JABS 

L2  80 

0 

1.544 

1.696 

.033 

..007 

.91 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE/FLAT 

JABS 

L26  4 

0 

1 .545 

1.610 

..033 

..064 

1.49 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL, LINE /FLAT 

JABS 

L31  2 

0 

1.590 

1.850 

.179 

.058 

1.25 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE/FLAT 

JABS 

L31  8 

0 

1 .606 

1.822 

.169 

.027 

.81 

28A 

ELONGATION. PACKAGI NO 

PAPER. LOAD 

CELL, FLAT/FLAT 

JABS 

LI  22 

0 

1 .641 

1.794 

.170 

..018 

.87 

28P 

ELONGATION. PACKAGING 

PAPER. LOAD 

CEIL. PATTERNED 

FLAT 

L582 

e 

1 .689 

1.770 

.183 

..070 

1.10 

28A 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL, FLAT/FLAT 

JABS 

L268 

# 

1 .840 

2.103 

.534 

.031 

1.31 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL, LINE/FLAT 

JABS 

U 51 

0 

1 .880 

2.060 

.527 

..027 

1.51 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL.LINB/FLAT 

JABS 

L676 

0 

1.955 

1.840 

.408 

..227 

6.02 

28B 

ELONGATION. PACKAGING 

PAPER. LOAD 

CELL. LINE /FLAT 

JABS 

LI  53 

♦ 

2.320 

2.490 

1.140 

..083 

1.32 

280 

ELONGATION. PACKAGING 

PAPER, PENDULUM^  PATTERNED 

FLAT 

0MBAN3 : 

1.518  1.676 

95»  ELLIPSE: 

.438 

.144 

1.00 

BITE 

GAMMA  - 49  DEGREES 
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PERCENT 


EL0NGATI0N  T0  BREAK.  PACKAGING  PAPER 
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BEP6RT  N6«  56S 


TAPPl  STANDARD  T494  6S-70, 


TAPPI  C6LLAB6RATIVE  SEFESSNCE  PReOSAM  N0VEHEER  1978 

ANALYSIS  T29-1  TABLE  1 
EL€NGATieN  TG  BREAK,  PERCENT  - PRINTING  PAPER 
TENSILE  BREAKING  PR6PERTIBS  OF  PAPER  & PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

D.  - 2 0 

LAB 

JOS 

85  GBAMS 

PER  SQDARE  METER 

J06 

149  GRAMS 

PEB  SQDABE  METEB 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

K.  SDB 

MEAN 

DEV 

N.DEV 

SDB 

B.  SDB 

VAR 

F 

LAB 

LI  05 

1.350 

-.469 

-1.92 

.170 

1.21 

1.225 

-.455 

-2.05 

.138 

1.16 

29A 

O 

LI  05 

LI  22 

2.089 

.270 

1.11 

.199 

1.41 

1.852 

.172 

.77 

.134 

1.13 

29P 

0 

LI  22 

LX41T 

1.767 

-.052 

-.21 

.095 

.67 

1.625 

-.055 

-.25 

.114 

.96 

29D 

0 

L141T 

L&  85 

i.675 

-.144 

-.59 

.145 

1.03 

1.555 

-.125 

-.56 

.193 

1.62 

29C 

0 

LI  85 

L190R 

1.780 

-.039 

-.16 

.209 

1.48 

1.538 

-.142 

-.64 

.132 

1.11 

29A 

0 

L190B 

L255 

1.861 

.042 

.17 

.089 

.63 

1.696 

.01  6 

.07 

.079 

.67 

29P 

0 

L255 

L278 

1.739 

-.080 

-.33 

.123 

.87 

1.967 

.267 

1.29 

.099 

.83 

29A 

* 

L278 

L309 

2.201 

.382 

1.56 

.135 

.96 

1.990 

.310 

1.39 

.125 

1.05 

29A 

0 

L309 

L3S8 

2.105 

.286 

1.17 

.107 

.76 

1 .916 

.236 

1.06 

.069 

.58 

29A 

0 

L318 

L344 

1.859 

.040 

.17 

.171 

1.21 

1.678 

-.002 

-.01 

.125 

1.05 

29A 

e 

L344 

L3S6 

2.046 

.227 

.93 

.101 

.71 

1 .789 

.109 

.49 

.092 

.77 

29A 

0 

L356 

L567 

1.  569 

-.250 

-1.02 

.125 

.89 

1.432 

-.248 

-1.11 

.115 

.97 

29A 

e 

L567 

L592 

1.605 

-.214 

-.88 

.148 

1.05 

1.577 

-.103 

-.46 

.110 

.93 

29D 

0 

L592 

GR«  MEAN 

- 1.819 

PEBCENL 

GRAND  MEAN 

- 1.680 

PEBCENT 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

■ .244 

PBBCENT 

SD  6F  MEANS 

• .223 

PBBCENT 

13  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  - 

.141 

PERCENT 

AVERAGE  SDR  • 

.119 

PEBCENT 

L242 

2.110 

• 2 91 

1.19 

.194 

1.38 

2.110 

.430 

1.93 

.091 

.77 

29R 

♦ 

L242 

L484 

1.583 

-•236 

-.97 

.271 

1.92 

1.523 

-.157 

-.70 

.220 

1.85 

29R 

♦ 

L4  84 

L626 

1.720 

-•099 

-.41 

.151 

1.07 

1.590 

-.090 

-.41 

.145 

1.22 

29R 

♦ 

L626 

TOTAL  NUNBER  OP  LABORATORIES  REPORTING  ■ 16 

Best  values:  J08  1.82  + 0.35  percent 

J06  1.68  + 0.32  percent 


REPORT  NO«  56S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAU  NOVEMBER  1978 

ANALYSIS  T29.1  TABLE  2 
ELONGATION  TO  BREAK,  PERCENT  - PRINTING  PAPER 

TAPPI  STANDARD  T494  OS-70,  TENSILE  BREAKING  PROPERTIES  OF  PAPER  A PAPERBOARD  (CONSTANT  RATE  OF  ELONGATION) 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

J08 

J06 

MAJOR 

MINOR 

B.  SDB 

VAR 

PROPERTY TEST  INSTRUMENT ' 

CONDITIONS 

L105 

0 

1 .350 

1.225 

-•653 

-•025 

1.18 

29A 

ELONGATION. PRINTING 

PAPERS, LOAD 

CELL, PLAT/FLAT 

JAWS 

L567 

e 

1.569 

1.432 

-•351 

-•018 

.93 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, PLAT/FLAT 

JAWS 

LA64 

♦ 

1 .583 

1. 523 

-•280 

• 041 

1.89 

29R 

ELONGATION, PRINTING 

PAPERS, PENDULUM,  FLAT/PLAT 

JAWS 

L592 

0 

1 .605 

1.577 

-•228 

• 066 

.99 

29D 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, 2-PIN  STRAIN  GAGE 

LI  65 

0 

!•.  675 

1.555 

-•191 

• 003 

1.33 

29C 

ELONGATION, PRINTING 

PAPERS. LOAD 

CELL.LINB/IINB 

JAWS 

L626 

♦ 

1 .720 

1.590 

-•134 

-•001 

1.14 

29R 

ELONGATION, PRINTING 

PAPERS, PENDULUM,  FLAT/FLAT 

JAWS 

L278 

« 

1.739 

1.967 

• 133 

• 267 

.85 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, PLAT/PLAT 

JAWS 

LX41T 

0 

1 .767 

1.625 

-•075 

-.006 

.82 

29D 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, 2-PIN  STRAIN  GAC^E 

L190R 

0 

1.780 

1.538 

-•124 

-•080 

1.30 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, FLAT/PLAT 

JAWS 

L344 

0 

1.859 

1.678 

.029 

-.029 

1.13 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, FLAT/PLAT 

JAWS 

L2S5 

0 

1 .861 

1. 696 

• 042 

-.016 

.65 

29P 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

L356 

0 

2.046 

1.789 

• 242 

-.070 

.74 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, FLAT/FLAT 

JAWS 

LI  22 

0 

2.089 

1.852 

• 316 

-.052 

1.27 

29P 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

L3S8 

0 

2.105 

1.91  6 

• 371 

-.016 

.67 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL, FLAT/FLAT 

JAWS 

L242 

♦ 

2.110 

2.110 

• 503 

• 126 

1.07 

29R 

ELONGATION, PRINTING 

PAPERS, PENDULUM,  PLAT/FLAT 

JAWS 

L309 

0 

2.201 

1.990 

• 491 

-•025 

o 

o 

• 

•• 

29A 

ELONGATION, PRINTING 

PAPERS, LOAD 

CELL. FLAT/FLAT 

JAWS 

GMEANS : 

1.819 

1. 680 

1^00 

95»  : 

ELLIPSE; 

• 939 

• 259 

RITB 

GAMMA  - 41  DEGREES 

38 


PERCENT 


EL0NGATI0N  T0  BRERK  . PRINTING  PRPER 


SPMPLE  J08  = 1 .82  PERCENT 

I I I L 


SAMPLE  J06  = 1 .68  PERCENT 

__L I I I L 


C\J 

CNJ 

CNJ 

O 

• . 

(NJ 

CD 


CD 


^ +.X.*  N0T  IN  GRAND  MEANS 
CD 

ANALYSIS  T29-1 

LU 

_J 

Q_ 


CE 

CQ 


O 


O 

O 


O 


CM 


O 


o 


o 


o 


o 


o 


SAMPLE  JOS 


0.8  1.0  1.2  1.4 


1.6  1.8  2.0 

PERCENT 


2.2  2.4  2.6  2.8 
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REP6RT  Ne,  56S 


TAPPI  C6LLA66RATIVB  REFBBBXCB  PSeOSAM 
ANALYSIS  130-1  TABLE  1 
F6L1)ING  ENDURANCE  ( HIT )«  DOUBLE  FOLDS 
TAPPI  STANDARD  T511  SU-69 


NOVFHBER  1976 


SAHPLE  PRINTINO 


LAB 

J31 

66  GGAMS  PEE  SQUARE  METER 

CODE 

U£AN 

DEV 

N.DBV 

SDK 

K.  SDK 

LI  05 

61. 

-12. 

-.81 

17. 

.69 

LI  21 

85. 

12. 

.82 

18. 

.95 

L122 

72. 

-1. 

-.06 

29. 

1.51 

LI  24 

61. 

-12. 

-.80 

15. 

.78 

LI  50 

68. 

-5. 

-.30 

19. 

.98 

L162 

74. 

2. 

.10 

19. 

1.00 

LI  63 

64. 

-9. 

-.58 

22. 

1.18 

LI  62M 

80. 

7. 

.46 

20. 

1.06 

LI  65 

85. 

12. 

.81 

26. 

1.36 

LI  90C 

62. 

-11. 

-.71 

17. 

.68 

L212 

69. 

-4. 

-.25 

15. 

.77 

L223F 

81. 

8. 

.55 

14. 

.76 

L230 

69. 

-4. 

-.25 

21. 

1.10 

L232 

82. 

9. 

.59 

29. 

1. 54 

L236 

73. 

0. 

.02 

18. 

.93 

L2  38A 

61. 

-12. 

-.80 

13. 

.67 

L236B 

46. 

-27. 

-1.77 

16. 

.82 

L254 

31. 

-42. 

-2.78 

14. 

.77 

L262 

65. 

-8. 

-.53 

17. 

.90 

L274 

76. 

3. 

.21 

29. 

1.54 

L2  75 

80. 

7. 

.44 

23. 

1.21 

L278 

60. 

-13. 

-.88 

11. 

.59 

L279 

65. 

-8. 

-.53 

14. 

.75 

L28SA 

95. 

22. 

1.43 

26. 

1.38 

L285B 

98. 

26. 

1.69 

33. 

1.76 

L2  99 

77. 

4. 

.25 

22. 

1.19 

L321 

97. 

24. 

1.61 

25. 

1.34 

L326N 

62. 

-11. 

-.75 

1 8. 

.97 

L339 

54. 

-19. 

-1.27 

10. 

.51 

L366A 

6 3. 

-10. 

-.65 

22. 

1.17 

L376 

52. 

-21  . 

-1.39 

10. 

.52 

L386 

7 8. 

6. 

.37 

21. 

1.10 

L390 

74. 

1. 

.07 

14. 

.76 

L393 

67. 

-5. 

-.36 

10. 

.51 

L396M 

95. 

22. 

1.46 

26. 

1.37 

L567 

85. 

12. 

. 80 

18. 

.96 

L589 

79. 

6. 

.37 

15. 

.78 

L599 

73. 

-0. 

-.01 

18. 

.95 

L622 

104. 

31. 

2.07 

42. 

2.20 

L670 

93. 

20. 

1.35 

21. 

1.12 

GR,  MEAN  • 

73. 

DOUBLE 

FOLDS 

GRAND  MEAN  • 

SD  MEANS  - 

15. 

DOUBLE 

FOLDS 

SD  OF  UBANS  - 

AVERAGE  SDR  - 

19. 

DOUBLE  FOLDS 

L182S 

93. 

21. 

1.36 

17. 

. 88 

L190D 

1 65. 

92. 

6.08 

52. 

2.72 

L2  80 

42. 

-30. 

.2.02 

25. 

1.31 

L326S 

13  8. 

65. 

4»26 

24. 

1.27 

T6TAL  NUMBEG 

! OF 

LABeRATORlES  REP8R 

lING  • 

44 

.MPLB 

J30 

PRINTING 

149  GRAMS  PER  SQUARE  METER 

TEST 

D.  ' 

■ 15 

MEAN 

DEV 

N.DBV 

SDR 

R.  SDR 

VAR 

F 

LAB 

12. 

-20. 

-1.71 

4. 

.18 

SOM 

0 

L105 

20. 

-12. 

-1.03 

15. 

.71 

30H 

0 

LI  21 

33. 

1. 

.11 

23. 

1.09 

SOM 

0 

LI  22 

25. 

-7. 

-.62 

15. 

.73 

SON 

0 

LI  24 

36. 

4. 

.34 

26. 

1.23 

SOM 

6 

LI  50 

28. 

-4. 

-.37 

24. 

1.17 

SOM 

0 

LI  62 

24. 

-8. 

-.67 

10. 

.48 

SON 

0 

LI  63 

30. 

-2. 

-.20 

17. 

.80 

SOM 

0 

LI  82M 

24. 

-8. 

-.67 

8. 

.40 

SON 

0 

LI  85 

22. 

-9. 

-.81 

5. 

.25 

SON 

e 

L190C 

22. 

-10. 

-.68 

11. 

.53 

SOM 

6 

L212 

21. 

-11. 

-.92 

4. 

.20 

SOM 

e 

L22SF 

28. 

-3. 

-.29 

19. 

.93 

SOM 

0 

L230 

64. 

32. 

2.74 

48. 

2.30 

SON 

* 

L2S2 

36. 

4. 

.38 

24. 

1.17 

SON 

0 

L2S6 

35. 

3. 

.27 

25. 

1.16 

SON 

0 

L238A 

19. 

-13. 

-1.09 

13. 

.62 

SOD 

0 

L238B 

21. 

-11  . 

-.96 

13. 

.61 

SOM 

« 

L2  54 

34. 

2. 

.15 

31. 

1.47 

SON 

0 

L262 

33. 

1. 

.10 

27. 

1.30 

SON 

0 

L274 

38. 

6. 

.53 

27. 

1.31 

SON 

6 

L275 

34. 

2. 

.15 

20. 

.97 

30C 

0 

L278 

31. 

-1. 

-.06 

23. 

1.10 

SON 

0 

L279 

48. 

16. 

1.39 

35. 

1.66 

SON 

0 

L28SA 

53. 

21. 

1.62 

50. 

2.38 

SON 

0 

L285B 

39. 

7. 

.64 

32. 

1.53 

SON 

0 

L299 

57. 

25. 

2.  19 

41. 

1.94 

SOM 

0 

LS21 

32. 

0. 

.01 

28. 

1.36 

SON 

0 

L326N 

26. 

-5. 

-.47 

25. 

1.18 

SON 

0 

L339 

39. 

8. 

.65 

31. 

1.46 

SON 

0 

L366A 

25. 

-7. 

-.61 

17. 

.63 

SON 

0 

L376 

46. 

14. 

1.20 

29. 

1.38 

SON 

0 

Lsee 

40. 

8. 

.68 

31  . 

1.47 

SON 

0 

L390 

31. 

-1  . 

-.11 

14. 

.66 

SOM 

0 

L393 

55. 

23. 

1.97 

41. 

1.93 

SON 

0 

L396M 

29. 

-3. 

-.22 

10. 

.46 

SON 

0 

L567 

17. 

-15. 

-1.31 

3. 

.13 

SON 

0 

L589 

25. 

-7. 

-.58 

12. 

.58 

30C 

0 

L599 

22. 

-10. 

-.83 

8. 

.39 

SOM 

« 

L622 

21. 

-11  . 

-.93 

4. 

.21 

SON 

0 

L670 

32. 

DOUBLE 

FOLDS 

TEST  DETERMINATIONS 

- 15 

12. 

DGUBLE  FOLDS 

AVERAGE  SDR  - 

21. 

40  LABS  IN  GRAND 
DOUBLE  FOLDS 

MEANS 

29. 

-3. 

-.23 

14. 

.65 

SOS 

♦ 

LI  62S 

16. 

-16. 

-1.35 

4. 

.19 

SOS 

♦ 

LI  90D 

32. 

-0. 

-.01 

26. 

1.23 

SOK 

♦ 

L260 

63. 

32. 

2.72 

76. 

3.62 

SOS 

♦ 

L326S 

Best  values: 


J31  75  double  folds 

J30  32  double  folds 


The  ISO  (International  Standards  Organization)  is 
proposing  that  MIT  folding  endurance  be  reported 
as  the  logarithm  (to  the  base  10)  of  the  double 
fold  instead  of  the  double  fold  as  in  the  past. 


Please  see  page  43  of  this  report  for  a demon- 
stration of  this  proposal. 
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N6VBMBEB  1976 


REPORT  NO,  56S  TAPPI  ceLLABORATIVE  REFERENCE  PR6GRAM 

ANALYSIS  T30-1  TABLE  2 
FOLBINO  ENDURANCE  (MIT),  DOUBLE  FOLDS 
TAPPI  STANDARD  T511  SU-69 


LAB 

CODE 

F 

MEANS 

J31 

J30 

COORDINATES 
MAJOR  MINOR 

AVC 

R.SDR 

VAR 

PFCPERTY TEST 

INSTRUMENT ceNDITIONS 

L254 

» 

31. 

21  . 

-42. 

11. 

.69 

30  M 

F0LDING 

ENDURANCE, 

MIT, 

VITH  CENTRIFUGAL  FAN 

L2  60 

♦ 

42. 

32. 

-27. 

15. 

1.27 

30K 

FOLDING 

ENDURANCE, 

KeHLEB-M6LIN 

L238B 

0 

46. 

19. 

-30. 

2. 

.72 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  HEATING 

L376 

0 

52. 

25. 

-22. 

4. 

.66 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L339 

0 

54. 

26. 

-19. 

5. 

.65 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L278 

0 

60. 

34. 

-11. 

6. 

.78 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

LIOS 

6 

61. 

12. 

-20. 

-11. 

.54 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  24 

0 

61. 

25. 

-14. 

-0. 

.75 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L236A 

6 

61. 

35. 

-9. 

9. 

.92 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L32  6N 

0 

62. 

32. 

-10. 

6. 

1.16 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L190C 

6 

62. 

22. 

-14. 

-3. 

.57 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L366A 

0 

63. 

39. 

-5. 

11. 

1.33 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  PAN 

LI  63 

0 

64. 

24. 

-11. 

-2. 

.83 

30  N 

FOLDING 

ENDURANCE, 

NIT, 

NO  CENTRIFUGAL  FAN 

L279 

e 

65. 

31. 

-7. 

3. 

.93 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L262 

e 

65. 

34. 

-6. 

5. 

1.18 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L393 

0 

67. 

31  . 

-5. 

2. 

.59 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  50 

0 

68. 

36. 

-2. 

6. 

1.11 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L212 

e 

69. 

22. 

-8. 

-7. 

.65 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L230 

6 

69. 

28. 

-5. 

-1. 

1.01 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

LI  22 

6 

72. 

33. 

-0. 

2. 

1.30 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L599 

6 

73. 

25. 

-3. 

-6. 

.76 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L236 

6 

73. 

36. 

2. 

4. 

1.05 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L390 

0 

74. 

40. 

5. 

6. 

1.11 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  62 

e 

74. 

28. 

-1. 

-5. 

1.08 

BOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  PAN 

L274 

0 

76. 

33. 

3. 

-1. 

1.42 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L299 

0 

77. 

39. 

7. 

5. 

1.36 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L388 

0 

76. 

46. 

12. 

9. 

1.24 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LS69 

0 

79. 

17. 

-2. 

-16. 

.46 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L275 

0 

60. 

38. 

9. 

2. 

1.26 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  82M 

0 

80. 

30. 

5. 

-5. 

.93 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L223F 

0 

ei. 

21. 

2. 

-13. 

.48 

BOM 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  FAN 

L232 

* 

82. 

64. 

23. 

24. 

1.92 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L567 

0 

85. 

29. 

9. 

-8. 

.71 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LX  85 

0 

85. 

24. 

7. 

-13. 

.88 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

U2X 

0 

85. 

20. 

5. 

-16. 

.63 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L670 

0 

93. 

21. 

13. 

-19. 

.66 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LX  62  S 

♦ 

93. 

29. 

17. 

-12. 

.77 

SOS 

FOLDING 

ENDURANCE. 

SCHepPER.  LEIPZIG 

L285A 

0 

95. 

48. 

27. 

4. 

1.52 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L396M 

0 

95. 

55. 

30. 

9. 

1.65 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L32X 

0 

97. 

57. 

34. 

10. 

1.64 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L265B 

0 

98. 

53. 

33. 

6. 

2.07 

SON 

FOLDING 

ENDURANCE, 

NIT, 

NO  CENTRIFUGAL  FAN 

L622 

« 

104. 

22. 

23. 

-24. 

1.29 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L32  6S 

♦ 

138. 

63. 

72. 

-4. 

2.44 

SOS 

FOLDING 

ENDURANCE, 

SCHOPPBR,  LEIPZIG 

LX  9CD 

♦ 

165. 

16. 

73. 

-58. 

1.46 

SOS 

FOLDING 

ENDURANCE, 

SCH0PPER,  LEIPZIG 

GtfEAMS ; 

73.  32. 

95«  ELLIPSE: 

42. 

25. 

1.00 

WITH 

GAMMA  - 29  DEGREES 
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DOUBLE  FOLDS 


FOLDING  ENDURRNCE  (MIT) 


SAMPLE  J31  =73.  DOUBLE  FOLDS  SAMPLE  J30  = 32.  DOUBLE  FOLDS 
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REPaRT  Na 


• 56S  XAPPI  CaLLABORATIVE  REFERENCE  PRaORAE  NaVEUBER  1978 

ANALYSIS  T30-2  TABLE  1 
FaLDINO  ENDURANCE  (HIT) 

DATA  IS  LaOCBASE  1 0 ) ap  THE  DaUBLE  PaLD  MEASUREMENT 


! 


LAB 

SAMPLE 

J31 

PRINTING 

66  GRAMS  PER  SQUARE  METER 

SAMPLE 

J30 

PRINTING 

149  GRAMS  PER  SQUARE  METER 

TEST 

D,  • 

■ 15 

C6DB 

MEAN 

DEV 

N.DEV 

SD5 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAB 

LI  05 

1 .76 

..06 

-1.05 

.16 

1.28 

1.05 

-.35 

-2.67 

.17 

.69 

30M 

* 

LI  05 

LI  21 

1 .92 

.08 

.96 

.09 

.74 

1.23 

-.17 

-1.32 

.23 

.93 

30H 

6 

L121 

LI  22 

1.80 

-.05 

-.62 

.29 

2.40 

1.46 

.05 

.41 

.21 

.89 

30M 

6 

LI  22 

LI  24 

1 .77 

-.07 

-.90 

.10 

. 84 

1.33 

-.06 

-.58 

.23 

.95 

30N 

6 

LI  24 

U 50 

1.82 

-.03 

-.31 

.12 

.97 

1.47 

.07 

.53 

.25 

1.04 

30M 

e 

LI  50 

LI  62 

1.86 

.01 

.18 

.11 

. 89 

1.35 

-.06 

-.43 

.26 

1 .06 

30M 

0 

L162 

U 63 

1.76 

-.  06 

-.80 

.16 

1.28 

1.35 

-.05 

-.38 

.15 

.62 

30N 

0 

LI  63 

L132U 

1 . 89 

.04 

.56 

.11 

. 68 

1.42 

.02 

.14 

.20 

.81 

30H 

0 

LI  82M 

LI  65 

1.91 

.06 

.79 

.15 

1.23 

1.36 

-.04 

-.32 

.13 

.54 

30N 

0 

LI  85 

L190C 

1.78 

-.07 

-.82 

.12 

.94 

1.34 

-.07 

-.50 

.10 

.43 

30N 

e 

L190C 

L212 

1.83 

-.02 

-.19 

.10 

. 80 

1.30 

-.10 

-.78 

.16 

.65 

30M 

0 

L212 

L223F 

1.90 

.06 

.73 

.08 

.63 

1.32 

-.09 

-.66 

.08 

.35 

3 OH 

0 

L223F 

L2  30 

1.82 

-.03 

-.32 

.14 

1.15 

1.38 

-.02 

-.18 

.24 

1.01 

30N 

0 

L230 

L232 

1.88 

.04 

.49 

.17 

1.37 

1.70 

.30 

2.26 

.30 

1.22 

3 ON 

0 

L232 

L236 

1.85 

.01 

.09 

.11 

.91 

1.48 

.08 

.57 

.26 

1.08 

30N 

0 

L236 

L2  3 8A 

1.77 

-.07 

-.88 

.10 

.79 

1.45 

.05 

.38 

.28 

1.15 

30N 

0 

L236A 

L236B 

1.64 

-.21 

-2.57 

.16 

1.27 

1.21 

-.20 

-1  .49 

.25 

1.03 

30D 

« 

L238B 

L254 

1.42 

-.42 

-5.27 

.29 

2.38 

1.24 

-.17 

-1.26 

.27 

1.11 

30M 

X 

L254 

L262 

1.80 

-.05 

-.59 

.12 

.96 

1.36 

-.04 

-.31 

.38 

1.58 

30N 

6 

L262 

L274 

1 . 85 

.00 

.02 

.19 

1.54 

1.40 

-.01 

-.06 

.33 

1.35 

30N 

e 

L274 

L275 

1.88 

.04 

.49 

.ii; 

1.00 

1.48 

.08 

.61 

.29 

1.19 

30N 

0 

L275 

L278 

1.77 

-.06 

-.96 

.06 

.68 

1.46 

.05 

.40 

.25 

1.02 

30C 

0 

L278 

L279 

1 .80 

-.04 

-.54 

.10 

. 82 

1.39 

-.01 

-.08 

.29 

1.20 

30N 

0 

L2  79 

L265A 

1.96 

.11 

1.40 

.14 

1.10 

1.58 

.17 

1.31 

.31 

1.29 

30N 

0 

L265A 

L285B 

1.97 

.12 

1.55 

.15 

1.22 

1.56 

.16 

1.21 

.37 

1.55 

30N 

0 

L285B 

L299 

1.66 

.02 

.23 

.15 

1.21 

1.46 

.06 

.45 

.34 

1.40 

30N 

0 

L299 

L321 

1 .97 

.13 

1.59 

.12 

.99 

1.66 

.25 

1.90 

.31 

1.27 

SOM 

0 

LS21 

L326N 

1 .77 

-.06 

-.96 

.15 

1.19 

1.36 

-.05 

-.36 

.36 

1.50 

SON 

0 

L326N 

L339 

1.72 

-.12 

-1.50 

.06 

.62 

1.25 

-.16 

-1.19 

.39 

1.61 

30N 

0 

L339 

L366A 

1 .77 

-.07 

-.68 

.16 

1.29 

1.47 

.07 

.53 

.33 

1.35 

30N 

0 

L366A 

L376 

1.71 

-.  14 

-1.69 

.08 

.65 

1.30 

-.10 

-.78 

.26 

1.15 

30N 

0 

L376 

L368 

1.66 

.04 

.44 

.12 

.94 

1.59 

.18 

1.40 

.25 

1 .04 

SON 

0 

L388 

L390 

1.86 

.02 

.21 

.09 

.70 

1.49 

.08 

.62 

.31 

1.29 

SON 

0 

L390 

L393 

1 .82 

-.02 

-.25 

.06 

.51 

1.44 

.04 

.27 

.21 

.86 

SOM 

0 

L393 

L396M 

1.96 

.12 

1.44 

.13 

1.05 

1.64 

.23 

1.78 

.29 

1.21 

SON 

0 

L396M 

L567 

1 .92 

.06 

.94 

.09 

.76 

1.45 

.05 

.35 

.11 

.47 

SON 

0 

L567 

L589 

1.89 

.04 

.53 

.08 

.69 

1.21 

-.19 

-1.44 

.07 

.30 

SON 

0 

L589 

L599 

1.85 

.00 

.04 

.12 

.96 

1.37 

-.04 

-.27 

.15 

.64 

30C 

0 

L599 

L622 

1 .98 

.14 

1.74 

.18 

1. 46 

1.32 

-.08 

-.64 

.16 

.66 

SOM 

0 

L622 

L670 

1.96 

.11 

1.42 

.10 

.84 

1.31 

-.09 

-.68 

.09 

.37 

30N 

0 

L670 

GR*  MEAN 

■ 1.84 

L0G(  1 0 ) 

FOLD 

GRAND  MEAN  - 

1.40 

Lec<  10  > 

FOLD 

TEST  DBTERMINATI6NS 

- IS 

SD  MEANS 

- .08 

L6G( 1 0 ) P6LD 

AVERAGE  SDR  - 

SD  6F  MEANS  • 
• 12  L0OUO  ) F6LD 

.13 

L«G( 10  ) FflLD 

AVERAGE  SDR  - 

.24 

39  LABS  IN  GRAND 
L6G(I0)  F6LD 

MEANS 

L182S 

1.96 

.12 

1*48 

.06 

• 66 

1.43 

.03 

.21 

.16 

.67 

SOS 

♦ 

L182S 

L190D 

2.20 

.35 

4,37 

.14 

1*15 

1.20 

-.21 

-1.56 

.11 

.44 

SOS 

♦ 

LI  90D 

L280 

1.55 

-.29 

.3*  66 

.27 

2,22 

1.39 

-.01 

-.10 

.30 

1.25 

SOE 

♦ 

L280 

L326S  2.13  .29  3.57  .08 

TOTAL  NUUBEfi  OF  LABORATOBIES  BEPOBTING  • 

• 65 

44 

1.50 

.09 

.69 

.53 

2.17 

SOS 

♦ 

L326S 

I 


j The  ISa  (International  Standards  arnanizati on ) is  pro- 

posing that  MIT  folding  endurance  be  reported  as  the 
logarltha  (to  the  base  10)  of  the  double  fold  Instead 
of  the  double  fold  as  in  the  past« 

! 

Analysis  T30-1  in  this  report  is  the  same  as  in  the 
past  with  no  chans^s*  The  analysis^  T30-2,  shows  the 
data  as  the  Isa  proposes*  This  analysis  uses  the  raw 
data  reported  for  T30-1*  The  raw  data  are  converted 
to  the  logarithm  (base  10)  as  shown  in  the  example  to 
the  right,  and  then  the  mean  of  the  converted  data  is 
calculated  and  reported  as  IS6  folding  endurance* 


Raw  data 
(Folding  number 
in  double  folds) 

207 
1 66 
151 
332 
2 60 
137 
199 
230 

210 

mean  of  raw  data 


log  ( base  10) 
of  raw  data 

2*32 

2*22 

2*16 

2*52 

2*41 

2*14 

2*30 

2*36 

2*31 

mean  of  logs 
* Folding  endurance” 
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REP0RT  NO.  56S  TAPPI  COLLABORATIVE  REFERENCE  PROORAM  NOVEMBER  1978 

ANALYSIS  T30-2  TABLE  2 
FOLDING  ENDURANCE  (MIT) 

DATA  IS  Leo(BASE  1 0 ) OF  THE  DOUBLE  FOLD  MEASUREMENT 


LAB 

MEANS 

COORDINATES 

AVO 

CODE 

F 

J31 

J30 

MAJOR 

MINOR 

R.SDR 

VAK 

PB0PBfiTT TEST 

INSTRUMENT CONDITIONS 

L254 

X 

1.42 

1.24 

-.30 

.34 

1.74 

30U 

FOLDING 

ENDURANCE. 

MIT. 

WITH  CENTRIFUGAL  FAN 

L260 

♦ 

1.55 

1.39 

-.12 

.27 

1.73 

30K 

FOLDING 

ENDURANCE. 

KeHLEB-HeLIN 

L238B 

« 

1.64 

1.21 

-.26 

.12 

1.15 

30B 

FOLDING 

ENDURANCE. 

MIT. 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

L376 

e 

1.71 

1.30 

-.14 

.09 

.90 

30  N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L339 

e 

1.72 

1.25 

-.19 

.06 

1.11 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  05 

* 

1.76 

1 .05 

-.36 

-.05 

.98 

30M 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  FAN 

L278 

0 

1.77 

1 .46 

.02 

.09 

.85 

30C 

FOLDING 

ENDURANCE, 

MIT. 

CIRCULATING  FAN  IN  CEILING 

L326N 

e 

1.77 

1.36 

-.07 

.06 

1.34 

30  N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LS24 

e 

1.77 

1.33 

-.10 

.04 

.89 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L366A 

e 

1.77 

1 .47 

.04 

.09 

1.32 

30  N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L238A 

0 

1.77 

1.45 

.02 

.08 

.97 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  90C 

0 

1.78 

1 .34 

-.08 

.04 

.69 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

Li  63 

0 

1.78 

1.35 

-.07 

.04 

.95 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  FAN 

LI  22 

0 

1.80 

1.46 

.03 

.07 

1 .64 

30  M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  PAN 

L262 

0 

1.80 

1.36 

-.05 

.03 

1.27 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L279 

0 

1.80 

1.39 

-.03 

.04 

1.01 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  PAN 

L230 

0 

1.82 

1.38 

-.03 

.02 

1.08 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  FAN 

Li  50 

0 

1.82 

1.47 

.06 

.05 

1.00 

30U 

FOLDING 

ENDURANCE. 

MIT. 

WITH  CENTRIFUGAL  FAN 

L393 

0 

1.82 

1.44 

.03 

.03 

.68 

30M 

FOLDING 

ENDURANCE. 

MIT. 

WITH  CENTRIFUGAL  PAN 

L212 

0 

1.83 

1.30 

-.10 

-.02 

.72 

30U 

FOLDING 

ENDURANCE, 

MIT. 

WITH  CENTRIFUGAL  FAN 

L274 

0 

1.85 

1.40 

-.01 

-.00 

1.44 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L599 

0 

1.85 

1.37 

-.03 

-.02 

.80 

30C 

FOLDING 

ENDURANCE. 

MIT, 

CIRCULATING  PAN  IN  CEILING 

L236 

0 

1.85 

1.48 

.07 

.02 

.99 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  62 

o 

1.86 

1.35 

-.05 

-.03 

.98 

30  M 

FOLDING 

ENDURANCE. 

MIT. 

WITH  CENTRIFUGAL  PAN 

L390 

0 

1 .86 

1 .49 

.08 

.01 

.99 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  99 

0 

1.86 

1 .46 

. 06 

.00 

1.30 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L388 

0 

1.88 

1.59 

.19 

.03 

.99 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  32 

0 

1.88 

1.70 

.29 

.07 

1.29 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  FAN 

L275 

0 

S.ee 

1.48 

.09 

-.01 

1.10 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L589 

0 

1.89 

1.21 

-.16 

-.11 

.49 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

LI  82H 

0 

1.89 

1.42 

.03 

-.04 

.85 

30U 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  FAN 

L223F 

0 

1.90 

1.32 

-.06 

-.09 

.49 

30M 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  PAN  ' 

LI  85 

0 

1.91 

1.36 

-.02 

-.07 

.88 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN  ! 

L567 

0 

1.92 

1.45 

.07 

-.05 

.61 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN  | 

L121 

0 

1.92 

1.23 

-.14 

-.13 

.84 

30U 

FOLDING 

ENDURANCE. 

MIT. 

WITH  CENTRIFUGAL  FAN  j 

L285A 

0 

1.96 

1.58 

.20 

-.05 

1.19 

30  N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN  1 

L670 

0 

1.96 

1.31 

-.04 

-.14 

.60 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

L396U 

0 

1.96 

1.64 

.26 

-.03 

1.13 

30  N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  82  S 

♦ 

1.96 

1.43 

.07 

-.10 

.66 

30S 

FOLDING 

ENDURANCE. 

SCHOPPER,  LEIPZIG 

L265B 

0 

1.97 

1.56 

.19 

-.06 

1.38 

30  N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  PAN 

L321 

0 

1.97 

1.66 

.28 

-.03 

1.13 

30  U 

FOLDING 

ENDURANCE, 

MIT. 

WITH  CENTRIFUGAL  FAN 

L622 

0 

1.98 

1.32 

-.03 

-.16 

1.06 

30U 

FOLDING 

ENDURANCE. 

MIT, 

WITH  CENTRIFUGAL  FAN 

L326S 

♦ 

2.1  3 

1.50 

.19 

-.24 

1.41 

30  S 

FOLDING 

ENDURANCE. 

SCHOPPER,  LEIPZIG 

LI90D 

♦ 

2.20 

1.20 

-.07 

-.40 

.79 

30S 

FOLDING 

ENDURANCE, 

SCHOPPER.  LEIPZIG 

CUBANS : 

1.84 

1 .40 

1.00 

95%  ELLIPSE: 

.36 

.18 

WITH 

GAMMA  - 69  DEGREES 
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L0G(1O]  F0LD 


FOLDING  ENDURANCE  (NIT) 


SAMPLE  J31  = 1.84  LOGCIO)  FOLD  SAMPLE  J30  = 1-40  LOG(IO)  FOLD 


LOGUO)  FOLD 
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8EPe<RT  N6.  56S  TAPPI  CeiXABeRATIVE  REFEBENCE  PROGRAM  NOTEMBER  1978 

ANALYSIS  T35-1  TABLE  1 
GURLEY  STIFFNESS 

RESULTS  EXPRESSED  IN  STANDARD  GURLEY  UNITS:  MILLIGRAMS  FOR  A 1X3  INCH  SPECIMEN  (ACTUAL  LENGTH  3.5  INCHES) 


LAB 

SAMPLE 

J25 

PSINTINO 

103  GBAHS  PBB  SQUABB  NETEB 

SAMPLE 

J27 

PRINTING 

93  GRAMS  PER  SQDABB  METER 

TEST 

D.  • 10 

C6DE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F LAB 

LI  21 

262. 

21. 

1.46 

14. 

1.28 

527. 

50. 

1.61 

42. 

1.63 

35G 

6 LI  21 

LI  32 

245. 

4. 

.30 

14. 

1.24 

456. 

-21. 

-.69 

59. 

2.30 

35G 

0 L132 

LI  39 

242. 

1. 

.09 

7. 

.63 

444. 

-33. 

-1.08 

10. 

.41 

35G 

0 LI  39 

LI  48 

2 39. 

•1. 

-.10 

6. 

.72 

464. 

-13. 

-.43 

15. 

.61 

35G 

0 L148 

LI  53 

239. 

-1. 

-.08 

6. 

.52 

460. 

-17. 

-.57 

25. 

.97 

35G 

0 LI  53 

LI  62 

230. 

-10. 

-.69 

11. 

1.02 

498. 

21  . 

.67 

35. 

1.38 

35G 

0 L162 

LI  63 

210. 

-30. 

-2.05 

15. 

1.35 

457. 

-20. 

-.64 

18. 

.71 

350 

0 LI  63 

LI  83 

258. 

17. 

1.19 

11. 

1.02 

499. 

22. 

.70 

17. 

.67 

35G 

0 LI  83 

L190C 

242. 

2. 

.11 

12. 

1.08 

476. 

•1. 

-.03 

16. 

.64 

350 

0 L190C 

LI  95 

271. 

31. 

2.08 

21. 

1.92 

553. 

76. 

2.46 

32. 

1.26 

350 

* LI  95 

L212 

244. 

4. 

.24 

11. 

.96 

524. 

47. 

1.51 

44. 

1.71 

35G 

0 L212 

L223 

235. 

-6. 

-.38 

10. 

.37 

451. 

-26. 

-.86 

12. 

.46 

350 

0 L223 

L224 

244. 

4. 

.27 

11. 

.97 

524. 

47. 

1.53 

62. 

2.41 

35G 

0 L224 

L232 

234. 

-7. 

-.45 

8. 

.74 

465. 

-12. 

-.40 

24. 

.93 

350 

0 L232 

L236 

220. 

-21. 

-1.41 

10. 

. 89 

436. 

-41. 

-1.34 

21. 

. SO 

350 

0 L236 

L2A1 

169. 

-71. 

-4.  86 

9. 

.84 

251. 

-226. 

-7.33 

10. 

.40 

350 

• L241 

L249 

233. 

-7. 

-.51 

10. 

.96 

511. 

34. 

1.10 

42. 

1.64 

35G 

0 L249 

L2  54 

219. 

-22. 

-1. 50 

8. 

.75 

437. 

-40. 

-1.29 

16. 

.61 

350 

0 L254 

L260 

248. 

7. 

.50 

8. 

.69 

460. 

-18. 

-.57 

11. 

.45 

350 

0 L260 

L268 

219. 

-21. 

-1.46 

9. 

.85 

456. 

-22. 

-.70 

15. 

.60 

350 

0 L268 

L2  85 

1150. 

909. 

62.01 

125. 

11.37 

2360. 

1903. 

61.74 

220. 

8.59 

350 

« L265 

L291 

249. 

9. 

.61 

13. 

1.15 

478. 

1. 

.03 

18. 

.72 

350 

0 L291 

L308 

233. 

-7. 

-.46 

17. 

1. 52 

481. 

3. 

.11 

21. 

.81 

35G 

0 L308 

L321 

211. 

-29. 

-2.00 

10. 

.93 

455. 

-22. 

-.72 

28. 

1.09 

350 

0 L321 

L356 

2 35. 

-6. 

-.40 

15. 

1.33 

468. 

-9. 

-.30 

32. 

1.26 

35G 

0 L356 

L376 

242. 

2. 

.13 

10. 

.90 

469. 

-9. 

-.28 

17. 

.66 

350 

0 L376 

L382 

251. 

11. 

.73 

10. 

.92 

466. 

-11. 

-.36 

23. 

.91 

350 

0 L382 

L390 

268. 

27. 

1.65 

18. 

1. 67 

499. 

21. 

.70 

27. 

1.07 

350 

0 L390 

L396 

249. 

9. 

.61 

9. 

.85 

454. 

-23. 

-.76 

16. 

.63 

350 

0 L396 

L567 

252. 

11. 

.78 

10. 

.94 

434. 

-43. 

-1.40 

16. 

.64 

35G 

0 L567 

L600 

245. 

5. 

.34 

11. 

.97 

482. 

4. 

.14 

27. 

1.04 

350 

0 L600 

L64  6 

245. 

5. 

.31 

10. 

.94 

530. 

53. 

1.71 

37. 

1.43 

35G 

0 L646 

L650 

239. 

-2. 

-.11 

14. 

1.32 

462. 

5. 

.15 

21. 

.83 

350 

0 L650 

GR.  UEAN 
SD  MEANS 

- 241. 

• 15. 

GURLEY  UNITS 
GURLEY  UNITS 

AVERAGE  SDR  • 

11. 

GRAND  MEAN  - 
3D  flP  MEANS  • 
GURLEY  UNITS 

477. 

31. 

GURLEY  UNITS 
GURLEY  UNITS 

AVERAGE  SDR  • 

TEST  OBTERMINATISNS  - 10 

31  LABS  IN  GRAND  MEANS 
26.  GURLEY  UNITS 

L21  3 

244. 

3. 

.22 

6. 

.59 

499. 

22. 

.70 

47. 

1.85 

35H 

* L213 

TOTAL  NUMBER  OF  LABeRAieRIBS  REPeRTINO  • 34 

Best  values:  J25  240  + 20  Gurley  units 
J27  470  + 50  Gurley  units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  241. 


Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  285. 
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BBP6RT  Nei.  56S 


TAPP  I COLLAB0KATIVE  BEFEBEMCB  PBeOBAM 
AHALTSIS  T35-1  TABLE  2 
OUBLEY  STIFFNESS 


N6VEMBER  1976 


KESULTS 

EXPRESSED  IN 

STANDABO 

GDBLBY 

UNITS 

; MILLIGRAMS  FOB  A 1X3 

INCH  SPECIMEN  (ACTUAL  LENGTH  3.5  INCHES) 

LAB 

MEANS 

CeOBOINATES 

AVG 

CODE 

F 

J25 

J27 

MAJdB 

BINOB 

B.SDB 

VAR 

PRaPBRTY 

TEST 

INSTBUMBNT CflNDITIflNS 

L241 

9 

169. 

251. 

-237. 

4. 

.62 

35G 

STIFFNESS^ 

GURLEY 

(UNITS: 

HG/XX3  -ACTUALLY 

3*5-  TEST 

PIECE ) 

LI  63 

e 

210. 

457. 

-27. 

23. 

1.03 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

HG/1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L321 

6 

211. 

455. 

-30. 

22. 

1.01 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3*5-  TEST 

PIECE ) 

L254 

O 

219. 

437. 

-4A. 

10. 

.68 

35G 

STIFFNESS, 

OUSLEY 

( UNITS; 

MG/1 13  -ACTUALLY 

3«5-  TEST 

PIECE ) 

L268 

« 

219. 

456. 

-27. 

14. 

.73 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L2  36 

e 

220. 

436. 

-45. 

8. 

.85 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

LI  62 

230. 

496. 

17. 

15. 

1.20 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L249 

0 

233. 

511. 

30. 

17. 

1.30 

35G 

STIFFNESS, 

GURLEY 

( UNITS ; 

MG/IX3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L308 

e 

233. 

481. 

1. 

6. 

1.17 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L232 

e 

234. 

465. 

-14. 

3. 

.83 

35G 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L356 

e 

235. 

466. 

-10. 

3. 

1.29 

35G 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L223 

G 

235. 

451. 

-27. 

-2. 

.66 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L650 

G 

239. 

482. 

4. 

3. 

1 .08 

350 

STIFFNESS, 

GURLEY 

(UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

U48 

a 

239. 

464. 

-13. 

-2. 

.66 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

U 53 

a 

239. 

460. 

-17. 

-4. 

.74 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

U39 

a 

242. 

444. 

-32. 

-11. 

.52 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

HG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE) 

LI  90C 

a 

242. 

476. 

-0. 

-2. 

.86 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

1376 

a 

242. 

469. 

-8. 

-4. 

.78 

350 

STIFFNESS, 

GURLEY 

( UNITS  ; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L213 

♦ 

244. 

499. 

22. 

3. 

1.22 

35H 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  TEST  PIECE),  20  C,  65%  BH 

L212 

a 

244. 

524. 

46. 

10. 

1.34 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/IX3  -ACTUALLY 

3.5-  TEST 

PIECE) 

L224 

a 

244. 

524. 

46. 

10. 

1.69 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

LI  32 

a 

245. 

456. 

-19. 

-10. 

1.77 

350 

STIFFNESS, 

GURLEY 

(UNITS; 

MG/1 X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L648 

a 

245. 

530. 

52. 

10. 

1.19 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L600 

a 

245. 

462. 

6. 

-4. 

1.00 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MO/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L260 

a 

248. 

460. 

-15. 

-12. 

.57 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L291 

a 

249. 

478. 

3. 

-8. 

.93 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

HG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

1396 

a 

249. 

454. 

-20. 

-IS. 

.74 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L362 

a 

251  . 

466. 

-8. 

-13. 

.92 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

M0/1X3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

L567 

a 

252. 

434. 

-36. 

-23. 

.79 

350 

STIFFNESS. 

GURLEY 

( UNITS; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

LI  83 

a 

256. 

499. 

26. 

-11. 

.85 

350 

STIFFNESS, 

GURLEY 

( UNITS ; 

MG/IX3  -ACTUALLY 

3.5-  TEST 

PIECE  ) 

LI  21 

a 

262. 

527. 

54. 

-7. 

1.45 

350 

STIFFNESS, 

GURLEY 

( UNITS; 

MG/IX3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L390 

a 

268. 

499. 

28. 

-20. 

1.37 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

U95 

• 

271. 

553. 

81. 

-8. 

1.59 

35  0 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/SX3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L265 

1150. 

2380. 

2082. 

-333. 

9.98 

350 

STIFFNESS, 

GURLEY 

( UNITS ; 

MG/1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

GICEANS  : 

241  . 

477. 

1.00 

95% 

ELLIPSE: 

84. 

32. 

BITE 

GAMMA  - 73  DECREES 

47 


GURLEY  UNITS 

380  400  420  440  460  480  500  520  540  560  580 


STIFFNESS.  GURLEY 


SAMPLE  J25  =241.  GURLEY  UNITS  SAMPLE  J27  = 477.  GURLEY  UNITS 


GURLEY  UNITS 
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KSP0BT  NO.  S6S 


TAFPI  caLLABORATIVE  BEFEKENCE  PB0ORAU 
ANALYSIS  Y36-1  TAELE  1 
TABEB  STIFFNESS 

TAPPI  STANEABD  T489  OS-76.  BESOLTS  EXPBESSED  IN  OBAM  CENTIMETEBS 


NflVEMBEB  1978 


LAB 

SAMPLE 

J69 

PfilNTING 

149  GiAMS  PBB  SQCABE  UBTEB 

SAMPLE 

B63 

KRAFT  ENVELOPE 
124  GRAMS  PER  SQUARE  METER 

TEST 

D.  • 10 

CODE 

MEAN 

DEV 

N.OEV 

SDR 

B.  SDB 

MEAN 

DEV 

N.DEV 

SDB 

B.3DB 

VAR 

P 

LAB 

U 07A 

6.80 

.81 

1.02 

.42 

1.23 

18.20 

-.52 

-.52 

.63 

.71 

36T 

0 

L107A 

LI  22 

6.84 

.85 

1.07 

.82 

2,39 

19.79 

1.07 

1.08 

1.51 

1.68 

36T 

0 

LI  22 

LI  23 

5.90 

-.09 

-.11 

.32 

.93 

18.20 

-.52 

-.52 

.63 

.71 

36T 

0 

LI  23 

LI  26 

4.58 

-1.41 

-1.77 

.25 

.73 

18.55 

-.17 

-.17 

.60 

.67 

36T 

0 

LI  26 

LI  50 

6.20 

.21 

.27 

.42 

1.23 

1 8.50 

-.22 

-.22 

.71 

.79 

36T 

0 

LI  50 

LI  63 

6.03 

.04 

.05 

.19 

.57 

18.50 

-.22 

-.22 

.72 

.80 

36T 

0 

LI  63 

H73B 

7.22 

1.23 

1.55 

.12 

.36 

18.28 

-.44 

-.44 

.20 

.23 

36T 

0 

LI  73B 

LI  82 

5.97 

-.02 

-.02 

.41 

1.20 

18.46 

-.26 

-.26 

.70 

.78 

36T 

0 

LI  82 

L207 

7.18 

1.19 

1.50 

.51 

1.49 

19.10 

.39 

.39 

1.53 

1.70 

36T 

0 

L207 

L212 

5.08 

-.91 

-1.14 

.30 

.87 

19.96 

1.24 

1.25 

2.26 

2.52 

36T 

0 

L212 

L228 

4.88 

-1.11 

-1.39 

.15 

.45 

1 8.80 

.08 

.08 

1.46 

1.62 

36T 

0 

L228 

L230 

7.10 

1.11 

1.40 

.57 

1.66 

21.30 

2.58 

2.59 

1.95 

2.17 

36T 

« 

L230 

L236 

6.50 

.51 

.65 

.24 

.69 

20.75 

2.03 

2.04 

1.18 

1.32 

36T 

0 

L236 

L242 

5.97 

-.01 

-.01 

.36 

1.06 

19.42 

.71 

.71 

.64 

.71 

36T 

0 

L242 

L260 

6.28 

.30 

.38 

.18 

.54 

19.14 

.42 

.42 

.55 

.61 

36T 

0 

L260 

L262 

6.25 

.26 

.33 

.26 

.77 

19.35 

.63 

.63 

1.00 

1.12 

36T 

0 

L262 

L268 

6.02 

.03 

.04 

.17 

.49 

18.57 

-.15 

-.15 

.57 

.64 

36T 

0 

L2  68 

L274 

6.01 

.02 

.03 

.14 

.40 

18.62 

-.10 

-.10 

.59 

.65 

36T 

0 

L274 

L281 

4.92 

-1.07 

-1.35 

.12 

.35 

19.15 

.43 

.43 

.58 

.64 

36T 

6 

L281 

L290 

5.97 

-.02 

-.02 

.46 

1.34 

17.60 

-1.12 

-1.12 

1.07 

1.20 

36T 

0 

L2  90 

L313 

4.98 

-1.01 

-1.27 

.19 

. 55 

1 8.90 

.18 

.18 

.74 

.82 

36T 

0 

L313 

L31  8 

5.90 

-.09 

-.11 

.21 

.62 

17.65 

-1.07 

-1.07 

.74 

.82 

36T 

0 

L318 

L321 

6.50 

.51 

.65 

.99 

2.  89 

17.87 

-.84 

-.85 

.84 

.94 

36T 

0 

L321 

L324 

5.26 

-.73 

-.92 

.20 

.59 

19.25 

.53 

.53 

.89 

.99 

36T 

0 

L324 

L339 

4.40 

-1.59 

-2.00 

.23 

.67 

53.19 

34.47 

34.60 

3.21 

3.58 

36T 

# 

L339 

L388 

5.  33 

-.65 

-.82 

.24 

.69 

29.55 

10.83 

10.87 

1.14 

1.27 

36T 

0 

L388 

L484 

4.07 

-1.92 

-2.42 

.26 

.77 

16.35 

-2.37 

-2.38 

.35 

.39 

36T 

« 

L4  84 

LS70 

6.60 

.61 

.77 

.52 

1. 51 

1 8.70 

-.02 

-.02 

.82 

.92 

36T 

0 

L570 

LS80 

6.10 

.11 

.14 

.32 

.93 

18.80 

.08 

.08 

.79 

.88 

36T 

0 

L580 

L61  6 

5.  80 

-.19 

-.24 

.48 

1.41 

17.77 

-.95 

-.95 

.56 

.63 

36T 

0 

L616 

L651 

6.70 

.71 

.90 

.48 

1.41> 

17.30 

-1.42 

-1.42 

1.70 

1.90 

36T 

0 

L651 

GB.  MEAN 

- 5.  99 

TABEB  UNITS 

GBAND  MEAN  • 

18.72 

TABER  UNITS 

TEST  DBTERM 

INATI6NS 

” 10 

SD  MEANS 

• .79 

TABER  UNITS 

AVERAGE  SDR  - 

SD  6F  MEANS  • 
•34  TABER  UNITS 

1.00 

TAPER  UNITS 

AVERAGE  SDR 

- .90 

29  LABS  IN  GRAND 
TABEB  UNITS 

MEANS 

L250 

4.36 

-1.63 

-2.05 

.15 

.44 

17.50 

-1.22 

-1.22 

.71 

.79 

36U 

L250 

laTAL  NUMBER  0F  LABeEAiaBIES  BEPeBTING 


Best  values:  J69  6.1  + 1.2  Taber  units 
B63  18.8  + 1.4  Taber  units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  339, 

388. 
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REPORT  MO«  56S 


MOYSIIBSS  1976 


TAPPI  COLLABCRATIVS  REFBSEMCB  PROGRAM 
ANALYSIS  T36.1  TABLE  2 
TABER  STIFFNESS 

TAPPI  STANLARB  T469  0S-76«  RESULTS  EXPRESSED  IN  ORAM  CENTIMETERS 


LAB 

MEANS 

COORDINAIES 

AVG 

CODE 

F 

J69 

B63 

MAJOR 

MINOR 

R.SDR 

VAR 

PROPERTY 

TEST 

INSTRUMENT CONDITIONS 

L484 

« 

4.07 

16.35 

-2.95 

.75 

.58 

36T 

STIFFNESS, 

TABER 

L250 

♦ 

4.36 

17.50 

-1.79 

.97 

.61 

36  U 

STIFFNESS, 

TABER, 

20  C,  65%  BE 

L339 

0 

4.40 

53.19 

30.  63 

15.90 

2.12 

36T 

STIFFNESS, 

TABER 

LI  26 

e 

4.58 

18.55 

-.74 

1.21 

.70 

36T 

STIFFNESS, 

TABER 

L228 

0 

4.88 

18.80 

-.39 

1.04 

1.04 

36T 

STIFFNESS, 

TABER 

L281 

0 

4.92 

19.15 

-.06 

1.15 

.50 

36T 

STIFFNESS, 

TABER 

L313 

0 

4.98 

18.90 

-.26 

.99 

.69 

36T 

STIFFNESS, 

TABER 

L212 

0 

5.08 

19.96 

.75 

1.34 

1.70 

36T 

STIFFNESS, 

TABER 

L324 

0 

5.26 

19.25 

.13 

.88 

.79 

36T 

STIFFNESS, 

TABER 

L368 

0 

5.33 

29.55 

9.56 

5.14 

.98 

36T 

STIFFNESS, 

TABER 

L61  6 

0 

5.80 

17.77 

-.94 

-.23 

1.02 

36T 

STIFFNESS, 

TABER 

L31  8 

0 

5.90 

17.65 

-1.01 

-.37 

.72 

36T 

STIFFNESS, 

TABER 

Li  23 

0 

5.90 

18.20 

-.51 

-.14 

.82 

36T 

STIFFNESS, 

TABER 

Li  82 

0 

5.97 

18.46 

-.24 

-.09 

.99 

36T 

STIFFNESS, 

TABER 

L290 

0 

5.97 

17.60 

-1.02 

-.45 

1.27 

36T 

STIFFNESS, 

TABER 

L242 

0 

5.97 

19.42 

.64 

.31 

.88 

36T 

STIFFNESS, 

TABER 

L274 

0 

6.01 

18.62 

-.08 

-.06 

.53 

36T 

STIFFNESS, 

TABER 

L268 

0 

6.02 

18.57 

-.12 

-.09 

.57 

36T 

STIFFNESS, 

TABER 

Li  63 

0 

6.03 

1 8.50 

-.18 

-.13 

.69 

36T 

STIFFNESS, 

TABER 

L580 

0 

6.10 

o 

CD 

CO 

.12 

-.07 

.90 

36  T 

STIFFNESS, 

TABER 

Li  50 

0 

6.20 

18.50 

-.11 

-.29 

1.01 

36T 

STIFFNESS, 

TABER 

L262 

0 

6.25 

19.35 

.68 

.03 

.94 

36  T 

STIFFNESS, 

TABER 

L260 

0 

6.28 

19.14 

.51 

-.09 

.58 

36T 

STIFFNESS. 

TABER 

L32i 

0 

6.50 

17.87 

-.55 

-.82 

1.91 

36T 

STIFFNESS, 

TABER 

L236 

0 

6.50 

20.75 

2.06 

.39 

1.01 

36T 

STIFFNESS, 

TABER 

L570 

6 

6.60 

18.70 

.24 

-.56 

1.21 

36T 

STIFFNESS, 

TABER 

L651 

0 

6.70 

17.30 

-.99 

-1.24 

1.66 

36T 

STIFFNESS, 

TABER 

L107A 

0 

6.80 

1 8.20 

-.13 

-.96 

.97 

36T 

STIFFNESS, 

TABER 

Li  22 

0 

6.84 

19.79 

1.33 

-.33 

2.03 

36T 

STIFFNESS, 

TABER 

L230 

« 

7.10 

21.30 

2.81 

.07 

1.92 

36T 

STIFFNESS, 

TABER 

L207 

6 

7.18 

19.10 

. 85 

-.92 

1.60 

36T 

STIFFNESS, 

TABER 

LI  73 B 

0 

7.22 

18.28 

.12 

-1.30 

.29 

36T 

STIFFNESS, 

TABER 

GMEANS : 

5.99 

18.72 

1.00 

95%  ELLIPSE; 

2.76 

1 .92 

WITH 

GAMMA  • 65  DEGREES 

50 


TABER  UNITS 

18.0  19.0  20.0  21.0  22. 


STIFFNESS,  TABER 


SAMPLE  J69  = 6.0  TABER  UNITS  SAMPLE  B63  = 18.7  TABER  UNITS 
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BBP6BT  N6,  56S 


TAPPI  C6LLAB6RATIVB  BBFBfiBNCE  PB0OSAM 
ANALYSIS  Y49-1  TABLE  2 
SURFACE  PICK  STRENGTH*  lOT 


NOVEMBER  1976 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

D.  - 4 

LAB 

JS* 

89  GEAMS 

PER  SQUARE  METER 

J53 

149  GRAMS 

1 PEB  SQDABE  METEB 

CODE 

MEAN 

DBV 

N.DEV 

SDB 

E.  SDB 

MEAN 

DBV 

N.DEV 

SDB 

B.  SDB 

VAR 

F 

LAB 

LI  22 

ES.8 

-24.2 

-1.16 

1.2 

.28 

59.6 

-20.4 

-1.16 

.8 

.15 

40Q 

6 

LI  22 

LI  49 

60.3 

-15.7 

-.75 

3.9 

.87 

70,4 

-9.6 

-.55 

6.5 

1.63 

49L 

0 

LI  49 

LI  621 

22.6 

-53.4 

-2.56 

.8 

.17 

24.1 

-55.9 

-3.24 

1.6 

.31 

49Q 

« 

LI  821 

LS90C 

46.0 

-28.0 

-1.34 

2.4 

.54 

52.7 

-27.2 

-1.56 

2.6 

.50 

49T 

a 

L190C 

L207 

ti4.5 

38.5 

1.85 

11.1 

2.46 

108.7 

28.  8 

1.66 

21.2 

4.06 

491 

a 

L207 

L2  42 

62.5 

-13.5 

-.65 

5.C 

1.11 

120.0 

40.0 

2.32 

21.2 

4,07 

49P 

0 

L242 

L243 

52.8 

16.8 

.80 

6.3 

1.39 

85.2 

5.2 

.30 

7.0 

1.35 

49T 

a 

L243 

L274 

75.9 

-.1 

-.01 

.0 

.00 

75.9 

-4.1 

-.24 

.0 

.00 

491 

a 

L274 

L2  80 

284.2 

208.2 

9.99 

16.0 

3.57 

371.0 

291.0 

16.84 

.0 

.00 

49U 

« 

L280 

L291 

77.8 

1.8 

.09 

2.0 

.44 

90.6 

10.6 

.61 

1.7 

.33 

491 

a 

L291 

L388 

69.1 

13.1 

.63 

10.3 

2.30 

94.5 

14.5 

.84 

10.3 

1.98 

490 

a 

L366 

L4  84 

107.2 

31.2 

1.50 

2.5 

. 56 

160.0 

80.0 

4.63 

6.0 

.97 

49P 

» 

L484 

L59  8 

111.8 

35.8 

1.72 

8.8 

1.96 

152.1 

72.1 

4.17 

11.0 

2.11 

49P 

& 

L598 

L61  6 

86.3 

12.2 

.59 

7.7 

1.71 

92.1 

12.  1 

,70 

.0 

.00 

49M 

a 

L616 

L643 

61.7 

-14.3 

-.69 

.0 

.00 

70.1 

-9.9 

-.57 

.0 

.00 

491 

a 

L643 

L651 

203.0 

127.0 

6.09 

.0 

O 

o 

• 

203.0 

123.0 

7.12 

.0 

.00 

49F 

0 

L651 

GR.  MEAN 

- 76.0 

KP  CH/SEC 

GRAND  MEAN 

- 80,0 

KP  CM/SEC 

TEST  DBTBBMINATIflNS 

• 4 

SD  MEANS 

- 20.8 

KP  CM/SBC 

SD  OP  MEANS 

- 17.3 

KP  CM/SBC 

to 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

• 4.5 

KP  CM/SEC 

AVERAGE  SDR  " 

5.2 

KP 

CN/SEC 

TOTAL  NUMBER  6F  LABeBATORIBS  FEPORTING  - 16 

Data  from  the  following  laboratories  were  omitted 
from  the  grand  means  because  no  viscosity  values 
were  reported:  242,  280,  484,  651.  The  data 

from  these  labs  were  converted  to  the  common  unit, 
cm/ sec. 

Data  from  the  following  laboratories  were  omitted 
from  the  grand  means  because  the  values  were 
outside  the  range  of  the  instrument:  1821,  598. 


REPORT  NO.  56S 


TAFPI  COLLABORATIVE  BBFBRENCE  PROGRAM 
ANALYSIS  T49-1  TABLE  2 
SURFACE  PICK  STRENOTB,  IGT 


NOVEMBER  1976 


LAB 

C6DB 

F 

MB4NS 

J5I  J53 

CeaRDINATES 
MAJOR  MINOR 

AVG 

R.SDR 

VAR 

PBapBRTY — 

-TEST  INSTRUMENT-- 

-CONDI’ 

LI  821 

0 

22.6 

24.1 

-76.  8 

-9.3 

• 24 

49Q 

SURFACE 

PICK 

STRENGTH* 

IGT. 

IGT 

OIL 

LI90C 

a 

48«0 

52.  7 

-38.9 

-3.2 

• 52 

49  T 

SURFACE 

PICK 

STRENGTH* 

IGT* 

I PC 

FLUID 

LI22 

a 

Si. 8 

59.6 

-31.6 

-.4 

• 21 

490 

SURFACE 

PICK 

STRENGTH* 

IGT, 

IGT 

OIL 

LI49 

a 

60.3 

70.4 

-16.2 

2.6 

1.2S 

49L 

SURFACE 

PICK 

STRENGTH, 

IGT, 

PIB 

FLUID 

L643 

a 

61.7 

70.1 

-17.4 

1.5 

• 00 

491 

SURFACE 

PICK 

STRENGTH, 

IGT, 

PIB 

FLUID 

L242 

0 

62.5 

120.0 

15.0 

39.5 

2«59 

49P 

SURFACE 

PICK 

STRENGTH, 

IGT. 

IGT 

OIL 

L2  74 

a 

75.9 

75.9 

-2.7 

-3.1 

• 00 

491 

SURFACE 

PICK 

STRENGTH* 

IGT* 

PIB 

FLUID 

L291 

a 

77.  8 

90.6 

8.1 

7.0 

.39 

491 

SURFACE 

PICK 

STRENGTH* 

IGT, 

PIB 

FLUID 

L6I6 

a 

88.3 

92.1 

17.1 

1.6 

• 85 

49M 

SURFACE 

PICK 

STRENGTH, 

IGT* 

PIB 

FLUID 

L388 

a 

89.1 

94.  5 

19.3 

2.9 

2.14 

490 

SURFACE 

PICK 

STRENGTH* 

IGT. 

IGT 

OIL 

L243 

a 

92.  8 

85.2 

16.3 

-6.6 

1.37 

49T 

SURFACE 

PICK 

STRENGTH. 

IGT, 

IPC 

FLUID 

L484 

0 

107.2 

160.0 

74.9 

42.0 

.76 

49P 

SURFACE 

PICK 

STRENGTH* 

IGT, 

IGT 

OIL 

LS98 

0 

ail. 8 

152.1 

73.4 

33.0 

2.04 

49P 

SURFACE 

PICK 

STRENGTH* 

IGT, 

IGT 

OIL 

L207 

a 

114.5 

108.7 

48.0 

-2.2 

3,26 

491 

SURFACE 

PICK 

STRENGTH* 

IGT* 

PIB 

FLUID 

L65i 

0 

203.0 

203.0 

176.2 

14.4 

.00 

49F 

SURFACE 

PICK 

STRENGTH* 

IGT* 

INK 

L2  80 

0 

284.2 

371.0 

345.7 

92.5 

1.78 

49U 

SURFACE 

PICK 

STRENGTH* 

IGT, 

aiL 

GHEANS: 

76.0 
95%  : 

80.0 

ELLIPSE: 

64.6 

12.4 

1 .00 
WITH 

GAMMA  - 39 

DEGREES 

52 


KP  CM/SEC 


I 


SURFACE  PICK  STRENGTH,  IGT 

SAMPLE  J51  = 76.  KP  CM/SEC  SAMPLE  J53  = 80. 


KP  CM/SEC 

_i ■ » 


o 

CO- 


o 

o- 


o 

O) 


^ NOT  IN  GRANO  MEANS 

LD 

^ ANALYSIS  T49-1 


Q_ 


cr 

CO 


O 


O 

O 


O 


o 


Si 


C) 


<SD 


<D 


<D 


SAMPLE  J51 


I I 


110  120  130  140  150 


— I — 
10 


"20  30  40  so" 


60  70  80  90 

KP  CM/SEC 


100 
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BEPeST  Ne.  56S  TAPPI  C0IXAB6BATI VE  REFEBENCE  PB0ORAH  NeTEUBEB  1978 

AHALTSIS  TSO-1  TABLE  1 
SURFACE  PICK  STBENGTB.  WAX  NDHBEB 

lAPPI  STANDARD  T459  6S-75,  SURFACE  STRBNGTB  OF  PAPER  (WAX  PICK  TEST) 


SAMPLE 

PRINTING 

SAMPLE 

PBINTING 

TEST 

D.-  5 

LAB 

J51 

89  GRAMS 

PBB  SQEABE  UETBB 

JS3 

149  GRAMS 

PBB  SQUABE  METBB 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

B.SDR 

VAR 

F 

LAB 

U05 

9.40 

.30 

.62 

.89 

1.91 

11.00 

.93 

1.34 

.71 

1 .64 

50W 

a 

LI  05 

LI  22 

7.00 

-2.10 

-4.34 

.00 

.00 

8.40 

-1.67 

-2.43 

.89 

2.08 

SOW 

0 

LI  22 

LI  62 

9.00 

-.10 

-.21 

.00 

.00 

10.00 

-.07 

-.11 

.71 

1 .64 

SOW 

a 

LI  62 

L173A 

8.80 

-.SO 

-1.03 

.55 

1.17 

9.60 

-.48 

-.69 

.55 

1.27 

SOW 

a 

LI  73A 

LI  82V 

8.40 

-.70 

-1.45 

.55 

1.17 

9.80 

-.27 

-.40 

.84 

1.95 

SOW 

a 

LI  82W 

Li  83 

9.20 

.10 

.21 

.45 

.96 

10.00 

-.07 

-.11 

.00 

.00 

SOW 

a 

LI  83 

Li  95 

9.00 

-.10 

-.21 

.71 

1.51 

10.00 

-.07 

-.11 

.71 

1.64 

SOW 

a 

L195 

L2i3 

9.00 

-.10 

-.21 

.00 

.00 

11.00 

.93 

1.34 

.00 

.00 

SOW 

a 

L213 

L225 

9.40 

.30 

.62 

.55 

1.17 

10.20 

.13 

.18 

.45 

1.04 

SOW 

a 

L225 

L228 

9.00 

-.10 

-.21 

.71 

1.51 

8.60 

-1.48 

-2.14 

.55 

1.27 

SOW 

a 

L228 

L230 

9.20 

.10 

.21 

.84 

1.79 

9.20 

-.88 

-1.27 

.45 

1.04 

sow 

a 

L230 

L23  6 

9.60 

.50 

1.03 

.55 

1.17 

10.00 

-.07 

-.11 

.00 

.00 

sow 

a 

L236 

L274 

9.00 

-.10 

-.21 

.00 

.00 

10.00 

-.07 

-.11 

.00 

.00 

sow 

a 

L274 

L285 

10.00 

.90 

1.86 

.71 

1.51 

10.80 

.73 

1.05 

.84 

1.95 

sow 

a 

L28E 

L339 

9.60 

.50 

1.03 

.55 

1.17 

9.40 

-.67 

-.98 

.55 

1.27 

sow 

a 

L339 

L366 

9.20 

.10 

.21 

.45 

.96 

10.60 

.52 

.76 

.55 

1.27 

sow 

a 

L366 

L567 

8.00 

-1.10 

-2.27 

.00 

.00 

11.00 

.93 

1.34 

.00 

.00 

sow 

a 

L567 

L6I6 

12.00 

2.90 

5.99 

.71 

1.51 

11.40 

1.33 

1.92 

.89 

2.08 

sow 

• 

L616 

GS«  MEAN 

• 9.10 

WAX  NUMBER 

GRAND  MEAN 

- 10.07 

WAX  NUMBER 

TEST  DETERMINATI8NS 

- 5 

SD  MEANS 

- .48 

WAX  NUMBER 

SD  aP  MEANS 

■ .69 

WAX  NUMBER 

16  LABS  IN 

GRAND 

MEANS 

AVEBAGE  SBB  * 

.47 

VAX  NUMBER 

AVEBAGE  SDB  - 

.43 

VAX  NUMBER 

T0TAL  NUMBER  6F  LABeBATSBIES  REPeRTINO  - 18 

Best  values:  J51  9.0  + 0.9  wax  number 

J53  10.0  + 1.0  wax  number 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  616. 
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RBPOBT  NO.  56S 


TAPPI  COLLABOKATIVB  BEFBKBNCB  PB0OSAH 
- ANALYSIS  150.1  TABLE  2 

SOBFACE  PICE  STBENGTB.  VAX  NOMBBB 

lAPFI  SIANBABD  1459  OS. 75.  SUBFACE  SIBBNOIB  OP  PAPEB  (VAX  PICK  lEST) 


NOVEMBER  1976 


LAB 

CODE 

F 

MEANS 

J51  J53 

COOBDINAIES 
MAJ0B  HIN0B 

AVO 

B.SDB 

VAR 

FB6PBBTY TEST  INSTRUMENT CONDITIONS 

LI  22 

• 

7.00 

6.40 

-1.70 

2.08 

1.04 

50  V 

SURFACE 

PICE 

STRENGTH, 

VAX 

( TAPPI 

T459 

0S75  ) 

L567 

e 

8.00 

11  .00 

.91 

1.11 

.00 

50V 

SURFACE 

PICK 

STRENGTH, 

VAX 

( TAPPI 

T459 

0375  ) 

LI  62V 

e 

8.40 

9.80 

-.28 

.70 

1.56 

50V 

SURFACE 

PICK 

STRENGTH, 

VAX 

< TAPPI 

T459 

0S75> 

U73A 

0 

8.60 

9.60 

-.48 

.49 

1.22 

SOV 

SURFACE 

PICE 

STRENGTH, 

VAX 

( TAPPI 

T459 

0375  ) 

L274 

e 

9.00 

10.00 

-.08 

.10 

.00 

50V 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375) 

LI  62 

e 

9.00 

10.00 

-.06 

.10 

.62 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L228 

e 

9.00 

8.60 

-1.48 

.08 

1.39 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

LI  95 

e 

9.00 

10.00 

-.06 

.10 

1.56 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L213 

0 

9.00 

11.00 

.92 

.11 

.00 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L366 

0 

9.20 

10.60 

.53 

-.09 

1.11 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375) 

LI  83 

0 

9.20 

10.00 

-.07 

-.10 

.48 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375) 

L230 

0 

9.20 

9.20 

-.87 

-.11 

1.41 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

LI  05 

0 

9.40 

11.00 

.93 

-.29 

1.78 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375) 

L225 

0 

9.40 

10.20 

.13 

-.30 

1.11 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L236 

0 

9.60 

10.00 

-.07 

-.50 

.59 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L339 

0 

9.60 

9.40 

-.67 

-.51 

1.22 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

(TAPPI 

T459 

0375  ) 

L285 

0 

10.00 

10.80 

.73 

-.89 

1.73 

SOV 

SURFACE 

PICK 

STRENGTH, 

VAX 

( TAPPI 

T459 

0375  ) 

L61  6 

12.00 

11.40 

1.36 

-2.89 

1.80 

sow 

SURFACE 

PICK 

STRENGTH, 

VAX 

( TAPPI 

T459 

0375  ) 

CUBANS : 

9.10  10.07 

95«  ELLIPSE: 

1.95 

1.37 

1.00 

VITB 

GAMMA  - 89  DEGEIEES 

55 


NRX  NUMBER 

.5  10.0  11.0  12. 


SURFRCE  PICK  STRENGTH.  WAX 


SAMPLE  J51  =9.1 


WAX  NUMBER  SAMPLE  J53  = 10.1  WAX  NUMBER 

J I l_ I I i I L 


^ +.X.«  NOT  IN  GRAND  MEANS 
LO 

^ ANALYSIS  T50-1 


Q_ 

ZI 

CL 

CO 

O 


o 


o 


o 


o 


o 


cn 


O 

cn 

LD 

CD 

o 

• . 

CD 


o 


o o 


o 


o 


o 


o 


o 


SAMPLE  J51 


T 1 1 

11.0  12.0 


6.5  7.0  7.5  8.0  8.5  9.0  9.5  10.0 

WAX  NUMBER 
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BEP6BT  Nel, 


. 56S  TAPPI  ceiXABeBATIVE  BEFEBBNCE  PB60BAM  NOVEHBEB  1976 

AKALTSIS  791.1  TABLE  1 
C0NC6RA  (C0BK6OA7ING  MEDI6M  7EST-CMT ) 

TAPPI  S7AKBABD  7809  6S-71 


SAMPLE 

KRAFT 

SAMPLE 

CRAFT 

TEST 

D.  - 10 

LAB 

E64 

126  GRAMS 

PBS  SQOARE  METES 

E67 

143  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDB 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F LAB 

LI  62 

336. 

40. 

1.22 

17. 

.91 

177. 

-1. 

-.06 

12. 

1.12 

91N 

0 LI  82 

Lt  85 

319« 

23. 

.71 

25. 

1.36 

192. 

14. 

1.02 

6. 

.80 

91A 

O LI  85 

L216 

306« 

to. 

.31 

12. 

.65 

165. 

-13. 

-.99 

9. 

.82 

91A 

0 L218 

L242 

242« 

-54. 

-1.64 

10. 

.54 

170. 

-8. 

-.58 

12. 

1.13 

91G 

0 L242 

L246 

321. 

26. 

.78 

16. 

.99 

195. 

16. 

1.22 

10. 

.97 

91B 

0 L246 

L255 

244. 

-52. 

-1.57 

12. 

.67 

181. 

3. 

.20 

5. 

.49 

91P 

0 L255 

L269 

29t. 

-5. 

-.15 

20. 

1.08 

174. 

-4. 

-.30 

9. 

.86 

91P 

0 L269 

L274 

301« 

5. 

.15 

9. 

.48 

181. 

3. 

.23 

7. 

.62 

91P 

0 L274 

L2  60 

278. 

-18. 

-.54 

15. 

.79 

165. 

-13. 

-.96 

17. 

1.57 

91N 

0 L2  60 

L2B9 

272. 

-24. 

-.73 

16. 

.89 

186. 

8. 

.57 

16. 

1.55 

91P 

0 L269 

L329 

272. 

-24. 

-.72 

52. 

2.80 

164. 

-15. 

-1.09 

13. 

1.25 

91P 

0 L329 

L394 

299. 

3. 

.10 

19. 

1.03 

168. 

-11. 

-.79 

10. 

.91 

91P 

0 L394 

L621 

317, 

22. 

.66 

21. 

1.14 

186. 

7. 

.56 

14. 

1.35 

91P 

0 L621 

L622 

308. 

12. 

.36 

20. 

1.09 

182. 

4. 

.27 

6. 

.61 

91P 

0 L622 

L650 

363. 

67. 

2.04 

18. 

.99 

209. 

30. 

2.26 

9. 

.68 

91N 

0 L650 

L665 

263. 

-32. 

-.99 

11. 

. 59 

158. 

-21. 

-1.55 

11. 

1.06 

91N 

0 L66S 

GK.  MEAN 

• 296, 

NEWTONS 

GRAND  MEAN 

■ 178. 

NEWTONS 

TEST  DETERMINATIONS  - 1( 

SD  MEANS 

- 33, 

NEWTONS 

SD  OF  MEANS 

- 13. 

NEWTONS 

16  LABS  IN 

GRAND 

MEANS 

AVEBAOE  SDB  • 

18. 

NEWTONS 

AVEKAOE  SDS  • 

11. 

NEWT6NS 

GR«  MEAN 

- 66.49 

P6CNDS 

GRAND  MEAN 

- 40.09 

PeUNDS 

L313 

32. 

-264. 

-6,06 

3. 

.15 

18. 

-161, 

-11.96 

2. 

.23 

912 

♦ L313 

TOTAL  NOUBER  6F  LABOEATeBIES  REP6BTINO  - 17 

Best  values:  E8A  300  + 50  newtons 

E67  180  + 20  newtons 


REPORT  NO,  56S 


7AFPI  COLLABORATIVE  REFERENCE  PROGRAU 
ANALYSIS  791-1  TABLE  2 
CONCORA  (COPRDGATING  MEDIUM  TBST-CMT ) 
TAPPI  STANDARD  T809  OS-71 


NOVEMBER  1978 


LAB  MEANS  COORDINATES  AVO 


C8DB 

F 

E64 

E67 

MAJOR 

MINOR 

R.  SDR 

VAR 

PRaPBRTT- 

TEST  INSTRUMENT- 

--CaNDITiaNS 

L3l  3 

. 

32. 

18. 

-298. 

-82. 

.19 

91  X 

FLAT 

CRUSH 

STRENGTH, 

CGNCeRA : 

GIVE  METB0D 

•INSTR, 

MAKE  A MODEL 

L24a 

e 

242. 

170. 

-54. 

7. 

.84 

91  G 

FLAT 

CRUSH 

STRENGTH, 

CGNCGRA, 

GAYDGN  FLAT 

CRUSH 

TESTER 

L255 

a 

244. 

181. 

-49. 

17. 

.58 

91  P 

FLAT 

CRUSH 

STRENGTH, 

C0NCORA, 

TMI/BINDE 

A 

DAUCH 

L865 

e 

263, 

158. 

-37. 

-11. 

.82 

91  N 

FLAT 

CRUSH 

STRENGTH, 

CaNCGRA, 

TMI/HINDB 

A 

DA  UCH 

L269 

G 

272. 

1 86. 

-21. 

14. 

1.22 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CaNCGRA, 

THI/HINDE 

A 

DAUCH 

L329 

0 

272. 

164. 

-27, 

-8. 

2.03 

91  P 

FLAT 

CRUSH 

STRENGTH, 

caNcaRA, 

TMl/HINDE 

A 

DAUCH 

L280 

0 

278, 

165. 

-21. 

-7. 

1.18 

91  N 

FLAT 

CRUSH 

STRENGTH, 

C0NC0RA, 

TMI/HINDB 

A 

DAUCH 

L269 

0 

291, 

174. 

-6, 

-2. 

.97 

91  P 

FLAT 

CRUSH 

STRENGTH, 

C6NC6RA, 

TMI/HINDB 

A 

DAUCH 

L394 

0 

299, 

168. 

0. 

-11. 

.97 

91  P 

FLAT 

CRUSH 

STRENGTH, 

C0NC6RA, 

TMI/HINDB 

A 

DAUCH 

L274 

0 

301  « 

181. 

6. 

2. 

.55 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CONCaRA, 

TMI/HINDB 

A 

DAUCH 

L218 

0 

306. 

165. 

6. 

-16. 

.73 

91A 

FLAT 

CRUSH 

STRENGTH, 

ca NC0RA, 

INSTRCN 

L622 

0 

308. 

182. 

13. 

0. 

.85 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CaNCGRA. 

TMI/HINDB 

A 

DAUCH 

L621 

0 

317, 

1 86. 

23. 

1. 

1.25 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CGNCaRA, 

TMI/HINDE 

A 

DAUCH 

LI  85 

0 

319. 

192. 

26. 

7. 

1.06 

91  A 

FLAT 

CRUSH 

STRENGTH, 

caNceRA, 

1NSTB6N 

L248 

0 

321. 

195. 

29. 

9. 

.98 

91  B 

FLAT 

CRUSH 

STRENGTH, 

caNCGRA, 

INSTR6N 

LI  62 

0 

336, 

177. 

36. 

-12. 

1.01 

91  N 

FLAT 

CRUSH 

STRENGTH, 

CONCeRA, 

TMI/HINDB 

A 

DAUCH 

L650 

0 

363, 

209. 

73. 

It. 

.94 

91  N 

FLAT 

CRUSH 

STRENGTH, 

C6NC6RA, 

TMI/HINDB 

A 

DAUCH 

GMEANS ; 

296. 

178. 

1.00 

95* 

ELLIPSE: 

96. 

26. 

WITH 

GAMMA  *15  DEGREES 

57 


C0NC0RA  (CMT) 


LD 

<X) 


O 

CD 


LD 

LD' 


O 

LO 


LO. 

in 

o 

:z: 

ID  o. 
CD  ^ 
Q_ 


LO 

oo' 


o 

CO 


LD 

CM 


O 

CM 


LD 


SAMPLE  E84  = 296. 
SAMPLE  E84  = 66-5 


NEWT0NS 

POUNDS 


SAMPLE  E67  = 178.  NEWTONS 

SAMPLE  E67  =40.1  POUNDS 


o 

OD- 

CM 


O 

CD- 

CM 


O 

■ 

CM 


o 

CM- 

CM 


O 
O- 
CO  CM 


CD 


Ll) 


o 

CD- 


o 

CD- 


O 
-.J"  - 


o 

CM- 


O 

O- 


O 

CD 


_L 


+,X.«  NOT  IN  GRAND  MEANS 
CD 

U-1  ANALYSIS  T91-1 

Lul 

_l 

Q_ 


CE 

CD 


O 


O 


O 


(D 


O 


O 


O 


O O 


o 


tD- 


O 


<D 


O 


SAMPLE  E84 


180  200  220 


240  260  280  300  320  340 

NEWT0NS 


360  380  400  420 


45 


50 


— 1 — 
55 


— I — 
60 


— I 1 — 

65  70 

P0UNDS 


75 


80 


— I — 

85 


— I 

90 


58 


BEP0RT  N0.  S6S 


TAPP I C0LLAB0KATIVB  REFBBENCE  PB0OSAH 
ANALYSIS  T96-I  TABLE  1 

BING  CBUSB  ( C0MPBESSI0N  BESISTANCE  0F  PAPEBB0ABD ) 
TAFPI  STANDABD  TB18  0S>76 


N0VEMBEB  1978 


SAMPLE 

ISA  PI 

SAMPLE 

KRAFT 

TEST 

D.  • 10 

LAB 

E84 

126  GBAMS  PEB  SQOABE  METBB 

B67 

143  GBAMS 

PER  SQUARE  METER 

C0DB 

MEAN 

CBV 

N.DEV 

SDB 

B.  SDB 

MEAN 

DEV 

N.DEV 

SDB 

R.  SDR 

VAR 

F LAB 

LI  07 

120. 

.38. 

-1.73 

10. 

.85 

183. 

-47. 

-1.52 

14. 

.87 

96P 

0 LI  07 

LI  14 

145. 

-12. 

-.56 

9. 

.75 

196. 

-34. 

-1.09 

11. 

.67 

96P 

0 LI  14 

U22 

113. 

-45. 

-2.06 

18. 

1.47 

178. 

-52. 

-1.67 

22. 

1.36 

96P 

0 LI  22 

U24 

153. 

-4, 

-.17 

15. 

1.29 

223. 

-7. 

-.22 

20. 

1.21 

96P 

0 LI  24 

LI  26 

174. 

16. 

.76 

12. 

1.03 

267. 

36. 

1.16 

15. 

.89 

96P 

0 LI  26 

U41 

168. 

11. 

.49 

7. 

.61 

216. 

-14. 

-.44 

19. 

1.16 

96P 

0 LI  41 

LI  71 

173. 

15. 

.71 

10. 

.87 

260. 

30. 

.97 

11. 

.65 

96N 

0 LI  71 

14  82 

169. 

12. 

.57 

12. 

.99 

258. 

28. 

.88 

14. 

.85 

96N 

0 LI  82 

LI  91 

177. 

20. 

.93 

17. 

1.41 

209. 

-22. 

-.69 

28. 

1.69 

96P 

0 LI  91 

L234 

157. 

-0. 

-.01 

15. 

1.24 

196. 

-35. 

-1.10 

26. 

1.59 

96F 

0 L234 

L237 

155. 

-2. 

-.09 

8. 

.67 

254. 

24. 

.77 

21. 

1.25 

96P 

0 L237 

L242 

214. 

57. 

2.62 

10. 

.88 

296. 

66. 

2.12 

13. 

.77 

96G 

0 L242 

L2  74 

134. 

-23. 

-1.08 

7. 

.59 

214. 

-16. 

-.52 

5. 

.32 

96F 

0 L274 

L305 

149. 

-8. 

-.36 

17. 

1.39 

243. 

13. 

.42 

17. 

1.01 

96P 

0 L305 

L329 

173. 

16. 

.75 

13. 

1.09 

246. 

15. 

.49 

25. 

1.51 

96P 

0 L329 

L333 

142. 

-15. 

-.69 

16. 

1.34 

204. 

-26. 

-.83 

20. 

1.22 

961 

0 L333 

L336 

1 31. 

-26. 

-1.20 

8. 

.68 

192. 

-38. 

-1.22 

9. 

.52 

96P 

0 L336 

L350 

179. 

22. 

.99 

9. 

.76 

259. 

29. 

.92 

15. 

.89 

96P 

0 L350 

L393 

168. 

11. 

.50 

9. 

.78 

222. 

-9. 

-.28 

21. 

1.26 

96P 

0 L393 

L4  84 

148. 

-9. 

-.42 

10. 

.81 

208. 

-22. 

-.71 

15. 

.88 

96R 

0 L484 

L553 

168. 

11. 

.50 

18. 

1.46 

283. 

53. 

1.68 

14. 

.85 

96P 

O L5  53 

L562 

151. 

-6. 

-.28 

23. 

1.96 

242. 

12. 

.38 

29. 

1.75 

96P 

0 L562 

L570 

129. 

-28. 

-1.30 

10. 

. 80 

226. 

-4. 

-.12 

9. 

.53 

96P 

0 L570 

L603 

143. 

-14. 

-.65 

13. 

1.09 

226. 

-5. 

-.15 

19. 

1.14 

96P 

0 L603 

L617 

164. 

7. 

.31 

17. 

1.44 

202. 

-28. 

-.90 

11. 

.65 

961 

0 L617 

L621 

136. 

-21. 

-.97 

9. 

.73 

200. 

-30. 

-.97 

14. 

.84 

96P 

0 L621 

L623 

184. 

26. 

1.22 

12. 

.99 

277. 

46. 

1.48 

10. 

.62 

96P 

0 L623 

L649 

168. 

11. 

.50 

9. 

.76 

225. 

-6. 

-.18 

9. 

.56 

96P 

0 L649 

L6  50 

189. 

32. 

1.49 

10. 

.88 

278. 

47. 

1.51 

18. 

1.11 

96N 

0 L650 

L663 

154. 

-3. 

-.15 

8. 

.64 

224. 

-6. 

-.19 

18. 

1.08 

96P 

0 L663 

L676 

144. 

-14. 

-.63 

9. 

.74 

231  . 

1. 

.02 

21. 

0) 

M 

• 

96P 

0 L676 

GB.  MEAN  - 

157. 

NEBT0NS 

GRAND  MEAN 

- 230. 

NEWT0NS 

TEST  DETERMINATIONS  • 1( 

SB  MEANS  • 

22. 

NEWT0NS 

SD  0F  MEANS 

- 31. 

NENT0NS 

31  LABS  IN 

GRAND 

MEANS 

AVEBAGB  SrK  - 

12. 

NBBT0NS 

AVERAGE  SDR  • 

16. 

NEWTONS 

GB.  MEAN  - 

35.35 

P0ONDS 

GBAND  MEAN 

- 51.76 

POUNDS 

T0TAL  NDMBEB  0F 

LAB0BAT0BIES  BEP0BTING  - 

31 

Best  values: 

E84  : 

L60  + 30 

newtons 

E67  230  + 50  newtons 
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REPORT  NO,  56S 


N0VEMBBB  1978 


TAPP  I CaiiABeEATIVE  REFBHENCB  PROGRAM 
ANALYSIS  T96-1  TABLE  Z 

BING  CRUSH  (COMPRESSION  RESISTANCE  OF  PAPERBOARD) 
TAPPI  STANDARD  T818  OS-76 


LAB 

MEANS 

C06RDINATES 

AVG 

CODE 

F 

E84 

E67 

MAJOR 

MINOR 

R.SDR 

VAF 

PROPERTY- 

-.TEST  INSTRUMENT- 

LI  22 

0 

113. 

178. 

-6  8. 

10. 

1.41 

96P 

RING 

CBUSH« 

TMI/HINDE 

A 

DAUCH 

U07 

e 

120. 

183. 

-60. 

7. 

.86 

96  P 

SING 

CRDSB, 

TMI/HINDE 

A 

DAUCB 

L570 

0 

129. 

226. 

-18. 

22. 

.67 

96  P 

SING 

CRUSH. 

TMI/HINDE 

A 

DAUCH 

L336 

e 

131  . 

192. 

-46. 

2. 

.60 

96  P 

SING 

CRUSH. 

TMI/HINDE 

A 

DAUCB 

L274 

0 

134. 

214. 

-26. 

11. 

.46 

96  P 

SING 

CBUSH. 

TMI/HINDE 

A 

DAUCH 

L6  21 

0 

136. 

200. 

-37. 

2. 

.78 

96P 

BING 

CRUSH. 

TMI/HINDE 

A 

DAUCH 

L333 

0 

142. 

204. 

-30. 

-1. 

1.28 

961 

SING 

CBUSH. 

INSTR0N 

L603 

6 

143. 

226. 

-11. 

9. 

1.12 

96P 

SING 

CRUSH. 

TMI/HINDE 

A 

DAUCH 

L676 

6 

144. 

231. 

-7. 

12. 

1.01 

96  P 

RING 

CRUSH. 

TMI/HINDE 

A 

DAUCH 

LI  14 

6 

145. 

196. 

-35. 

-8. 

.71 

96P 

BING 

CBUSH. 

TMI/HINDE 

A 

DAUCB 

L4  84 

0 

148. 

208. 

-24. 

-4. 

.85 

96  S 

BING 

CRUSH. 

BEGMED 

L305 

0 

149. 

243. 

7. 

14. 

1.20 

96  P 

SING 

CBUSH. 

TMI/HINDE 

A 

DAUCB 

L562 

0 

151. 

242. 

7. 

11. 

1.86 

96  P 

BING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

LI  24 

0 

153. 

223. 

-8. 

-0. 

1.25 

96P 

BING 

CRUSH. 

TMI/HINDE 

A 

DAUCB 

L663 

0 

154. 

224. 

-7. 

-0. 

.86 

96  P 

SING 

CBUSH. 

TMI/HINDB 

A 

DAUCH 

L2  37 

0 

155. 

254. 

19. 

15. 

.96 

96P 

RING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L234 

0 

157. 

196. 

-29. 

-18. 

1.42 

96  P 

SING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L617 

0 

164. 

202. 

-20. 

-21. 

1.04 

961 

RING 

CBUSH. 

INSTR0N 

LI  41 

0 

168. 

216. 

-6. 

-16. 

.89 

96P 

RING 

CRUSH, 

TMI/HINDB 

A 

DAUCH 

L649 

0 

168. 

225. 

1. 

-12. 

.66 

96P 

RING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L393 

0 

166. 

222. 

-2. 

-14. 

1.02 

96P 

RING 

CRUSH. 

TMI/HINDE 

A 

DAUCB 

L553 

0 

168. 

283. 

50. 

19. 

1.16 

96P 

RING 

CRUSH, 

TMI/HINDB 

A 

DAUCH 

LI  62 

0 

169. 

258. 

30. 

4. 

.92 

96N 

RING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L171 

0 

173. 

260. 

34. 

3. 

.76 

96N 

BING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L329 

0 

173. 

246. 

22. 

-6. 

1.30 

96P 

BING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

LI  26 

0 

174. 

267. 

40. 

5. 

.96 

96P 

BING 

CBUSH. 

TMI/HINDE 

A 

DAUCH 

LI  91 

0 

177. 

209. 

-8. 

-29. 

1.55 

96  P 

RING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L3  50 

0 

179. 

259. 

36. 

-3. 

.83 

96P 

RING 

CBUSH. 

TMI/HINDB 

A 

DAUCH 

L623 

0 

184. 

277. 

53. 

2. 

.81 

96P 

SING 

CRUSH. 

TMI/HINDB 

A 

DAUCB 

L650 

0 

189. 

278. 

57. 

-2. 

.99 

96N 

RING 

CRUSH. 

TMI/HINDB 

A 

DAUCH 

L242 

0 

214. 

296. 

86. 

-13. 

.82 

96G 

BING 

CRUSH. 

GATD0N  FLAT 

CRUSH 

GMEANS : 

157. 

230. 

1.00 

95* 

ELLIPSE: 

95. 

32. 

KITH 

GAMMA  - 58  DEGREES 

60 


RING  CRUSH 


SAMPLE  E84  = 157.  NEWTONS 

SAMPLE  E84  =35.3  POUNDS 


SAMPLE  E67 
SAMPLE  E67 


230.  NEWTONS 
51.8  POUNDS 


POUNDS 


61 


BEP6RT  Ne.  56 


TAPPI  C6LLAB6RATIVE  KEFSfiBNCB  PBeOKAU 


NOVEMBER  1976 


SUMMARY  TABLE 


SAMPLE 

GRAND 

SD  ep 

AVER 

RE  PL 

LABS 

LABS 

REPL 

TEST  METH0U 

CODE 

MEAN 

MEAN 

SDR 

CHP 

INCL 

FARTIC 

TAPPI 

REPEAT 

REPR0D 

BURSTING  STRENGTH,  MODEL  C 

J39 

29.20 

1.70 

1.55 

15 

39 

50 

to 

1.36 

4.77 

TIO-J 

PSI 

J67 

16.66 

1.55 

1.11 

.98 

4,33 

BORSTING  STRENGTH,  liaCEI.  C-A 

J39 

29.3 

1.5 

1.5 

15 

29 

32 

10 

1.3 

4.1 

TiO-2 

PSI 

J67 

17.3 

1.2 

1.2 

1.1 

3.3 

BURSTING  STRENGTH,  HIGH  RANGE 

K29 

59. 3 

2.3 

4.2 

15 

26 

40 

10 

3.6 

6.6 

Til  -1 

PSI 

K27 

50.3 

2.4 

3.7 

3.3 

6.9 

TEARING 

STRENGTH,  DEEP  CUTOUT 

£61 

56.8 

3.4 

1.7 

15 

113 

129 

10 

1.5 

9.3 

T15-1 

GRAMS 

E25 
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